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Rev, pp. 632-633, modification of Lord 
stroboscopic method of measuring the velocity of ripples on the surface 
of. liquids is described. A.single, electromagnetically driven, tupimg-fork 
is! used ‘to generate the ripples and atthe same time to drive by.means 
of a Rayleigh synchronous motor a,straboscopic. disc having as many 
slots as there are teeth on the motor armature.,, When. the liquid surface 
is viewed through the disc the ripples appear stationary, and their waye- 


colloidal solutions, been, obtained, as the value 
changes /with, time ina way, yet, understood. and does. not 
teach an eqnilibrium value, Pe bo ¥ Ws.G, 


942 id «afl ot tan 
Diffusion of Fluid issuing from a Small, Aperture... Convection 
Currents..in Rectangular Formation, of, Whirl by Ascending 
Currents, T. Terada,.and Univ, Aeronaut. 
Research Inst. Report, 2. pp. 87-112, May, 1926. In English. )—Describes 
the results of some experiments.carmedout with the object of det 

the motion of fluids under certain. conditions as detailed in the title 

The ‘work was carried out by, means of 
or liquids containing aluminium powder in suspension, 


the latter are given to show te. are r certain 
Linesah Constant, Velocity, im, Fluid. Flow,, Ge | 


(Téky6;Univ, Aeronaut, ‘Research Inst.,.Report, A June, 
1926, In German,)—A theoretical treatment of the, problem of, 
the lines of constant velocity of flow,,in the stzeam, past a body of given 
form, ;lines: are: calculated for the, cases, of a.cylinder 
VOL, XXIX.—A,—1926. ‘BI O80 OV 
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2752. Mechanical Calculation of Elastic Systems. O. Gottschalk 
(Frank. Inst., J. 202. pp. 61-87, July, 1926.)—Statics generally has been 
treated as a mathematical science, expressing in abstract and complicated 
formulz and equations the behaviour of forces and works which act on 
different structures, employing such formule with purely mathematical 


all these accustomed complications, which obscure rather than clarify 
the statical behavioypf; by “working directly with elastic lines which cor- 
respond to the forces to be determined and making use of an appropriate 
machine. The invention is termed the “‘ Gottschalk Continostat,”’ which 
_is described and applied in. ent.paper, and which permits auto- 
matically and instantaneo the n of the conditions and 
exigencies of resistance of any structure. §§ 1 and 2 consider influence 
lines ; § 3 deals with trigonometric relations of rotation; § 4 investi- 
gates the continuous beam ; $5 treats of portals, and § 6 of trusses without 
pm se §7 discusses precision of results, and §8 checking results 
through - actual déformations ; the utility of the method is emphasised 
| The feiper Cositaitis BS diagrams with data: H. H. 
SOL 
Gas’ Pubes and the: Air: Resistance:of Globes, 
Knodel; (Artin. d. Physik, 80. 6. pp. 533-687, July 24, 1926.)—The 
cutrent ‘lines are miade visible by means of thin streaks of sal-ammoniac 
in’ all the’'tubes ‘along the whole of their length and over the whole of 
their’ cfoss-section, and are seen to’ be ‘strictly parallel to the axis. 
When'a sthall globeis introduced into'such a stream an alteration of the 
éurrent lines in ‘its neighbourhood takes ‘place: When the ‘quantity 
flowing through is below a critical value, the velocity distribution over 
the “éross“section of thé’ tube in narrow tubes, up to dbout ‘6-5-cm. 
eer is shown througlt a quadratic parabola. In such ‘cases the con- 
between pressuré and volume ‘passing through ‘follows ‘the 
euille law. With a tube radiits of about 2 cm. the velocity distribution 
the globes’ investigated ‘is ‘given by the Becker formula W = hyrv 
The factor 6 is independent of the radius of the globe and the 
fata ‘and is ual to 1. The friction factor &, independent of the 
fadius of the glob | inctéases with increasing velocity from thé Walue 
67 Of the hydrodynamic equation up to a limiting Value of about double 
when velocity is ‘reached: or. ‘AY Eve. 
Statistical Mechanics. Bursian, f. Physik $8: 
'1926:)—Krutkow’s appeal {see Abstract 1732 (1926)}: to 
Measurement of the Compressibility of the Alkali Halides. 
pena (Am. Acad., Proc. 61, . 135-150, April, 1926.)—A 
the samé anthor [see Abstract 1669. (1924)} dealt 
theotetical deductions from data’ obtained on the compressi- 
pent of some’ of ‘the alkali halides. ‘In the present paper experimental 
details of the same investi tion are given. Single large crystals of the 
weré made by crys g from the molten salt at high temperature, 
‘samples used peng cylinders, in. diameter and ‘The 
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method of measurement’ was that used by Bridgman [see Abstract 1014 
(1923)}; ‘and “measuréments’ were ‘made every 1000 atmospheres up. 
42,000 and at temperatures 80° and 75°C. Results are, given of. 
compressibility, the’ change: of “compressibility pressure, and the 
change of | compressibility’ with temperature for the Sewing salts ; 

"2756. The Jacobian Trarvsformations of Quantum. 
London. (Zeits.f: ‘Physik; 87% 22/opp. bi 
formal expression” ‘of ‘quantum mechanics, as’ found. in’ the work 
Heisenberg, Born, Jordan, and’ Ditac {see Abstract. 1229 (1926)], 


limited to the treatment by libration coordinates, and stands in 


tefistic contrast to the’ ‘classiéal’ quantum: theory; which, with its dis- 
tinctive angular variables, was mainly a theory of rotation. ‘The present 
paper deals with the application of the Jacobian canonical transformations 
t® mechanics, and it is» shown. that- the transformation, to 
angular variables affords a contribution to the solution of chief axial 
problenis: and to . the | determination .of intensities...A remarkable con- 
nection ‘is found between the non-observable: rotational frequencies 

the intermittent(frequencies. The paper is.mathematical throughout, A 
postscript refers to a forthcoming paper by Wentzel; who has approached 
the \problem via -Sommerfeld’s method of This, 
however, not lead to an explicit statement; of 
férniatidn and so also does not determine the intensities.  _ H., H, Ho, 


2757. Transfer of \ Energy. from Electrons to Atoms, B. Zwicky. 
(Nat. Avad. Proc. 12, pp. 466-470,;July, 1926)—The relations ons of 
the energy transfer are-worked out on ordinary mechanical principles for 
the following model. _4 linear oscillator has its axis normal to the unper- 
turbed rectilinear path of a passing electron. . spac 2m 
at.vestoand at t= © the passing electron is opposite the oscillator 

is found that as the electron approaches, the displacement of the oscillator 
steadily ‘increases to-@ certain value. As the electron recedes, however, 
the displacement is the sum of: two. terms, the. first steadily decreasing 
andcorresponding to the approach displacement, the second an oscilla 

ati the frequency of the. oscillator. The energy bound, up with this 
oscillation and which has been: gained from. the electron is evaluated, 
The magnitude of the energy transfer turns out to be much greater than 


that ifound experimentally, for, the elastic impact of electrons with atoms. 
‘Phere«is thus;a complete.contradiction. to, the experimental facts—a 


rie 


2758. the Behaviour of Slow 


Acad; Sci... Proc,.12. pp. 461-466, July, 192 


results-of experiments on the deflection of slow electrons in. passing through 


aresdisoussed in. relation. to. the, possibility of detecting 


revolution’ frequencies of the orbital electrons in. the atoms of 

The effective area ¢() of an.atom for electrons, of velocity v (i.e. the area 
within which an electron must pass in order to suffer a deflection greater 
than ¢) is found to vary with v in one of three different ways. A formula 
is ‘quoted. (proof to be published, separately) which enables the effective 


area‘ for various itypes,of atoms:to be calculated. For simple. 
VOL  XXIX.—a.—1926. Bee 
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advent of the electron and are to be treated as rotating dipoles...The 
rare! gases cote “into! this category. It .assumed that) when the 
velocity of the deflected electron divided by the distance of closes 
approach is comparable with the rotation frequency of the atomic dipole, 
q will be decreased, giving a maximum in ‘the gv curve. Such maxima 
are, in fact, observed: According to the mew quantum theory, however, 
Only the ‘transition frequencies can be detected experimentally. A table 
is therefore given showing the ratio of the, velocity at which isa 
maximum, ‘to the first resonance potential, for the atoms of Ne, Ar, Kr 
and Xe. ‘The ratio is approximately constant. The inference seems, to 
be ‘that Bohr’s’system of “ 


and B. M. Dent; ‘(Roy. Soc., Proc. 112) pp. 230-234; Aug. 3, 1926,)— 
note supplementary to a recent paper {see Abstract: 917 (1926)) gives 
a complete table’ of forces ‘bétween the monovalent and divalent ions of 
the inert gas type anid between the inert gases themselves: The method 
ta thst of the ‘previous ‘paper, 


Electromagnetic Mass and Momentum of a Spinning Electron. 
“Breit. (Nat. Acad. Sci!) Proc. 12! pp: 461-461;! July; 1926:)—The 
nt pio is put (eh) an approximate value of the radius 
‘cm. is obtained. ‘The corresponding maximum peri- 
ral ‘velocity is’ The magnetic atttaction ‘between’ the) two 
het pheres formed by a’plané’ ‘normial to the ‘axis of rotation: is shown 
to be about ‘twenty times the’ electric repulsion) The relation between 
h, ¢, ¢ and 'm, necessary to make ‘the electron’ stable and bring its 
maximum peripheral velocity to the value is derived. | A calcniation 
of the total angular momentum of the field indicates’ that this: quantity 
exceeds A/2u by a factor of about*20: The éffect’'on the motion of: the 
model of magnetic and electric fields is ‘considered and a tentative 
quantitative treatment obey energies involved in the Zeeman-effect and in 
relativity doublets isfadvanced. W: S.S: 


2761, Rotating ¥. Rasetti and E. Fermi. (N. Cintento, 2. 

. 226-235, May, 1926.)—The hypothesis of Uhlenbeck and; Goudsmit 

see Naturw. 13. p. 953, 1925 and ‘Nature,’ 117: 264-2665, 20; 

926) that the electron has an efetgy’ of rotation’ is examined: ; It is 

sc a ‘the hypothesis 

“AD. 

wath: of Dihdlogenated Derivatives of Bentene. Exrera:: (Comptes 
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2039-1085, 1926,)—-The electric moments of 
dihalogena 


ethylenic compounds:are infetior. to these of .benzenic.com- 
pounds.’ The ‘degree of association in: the pure liquid (1).is very; great 
for the ortho-compounds, less for the meta-compounds, and zero for the 
para-compounds,; and (2) is greater for an ethylene cis-compound . than 
for ‘the corresponding ortho-derivative. The. difference-.which, exists 
between’ the ratio of the moment of’ the ortho-compound to that of the 
meta-compound for the dichloro- and di-iodo-benzenes indicates increas- 
substituent increases. The ‘absence of: electric moment. 

Compounds disagrees with the polar benzene theory: iP. 
oh 


2763. Electric Structure of Molecules. Anisotropic Fluids. E. Bauer. 
ptes Rendus, pp. 1541-1644, 21, 1926.)—The) ‘funda- 
_ mental hypotheses of ‘the theory’ proposed by Born to acdéunt for the 
are enumerated and discussed in relation 
various investigators. BoE. L. 
ghee: Ths Tonic ont Atomic Laties. ty. Means 
Spectroscopy.’ A. B. Arkel. (Zeits: Physik, 9. 
. 672-676, is ‘well’ known’ that ‘the’ lattices of such com- 
unds as KCI, MgO are constructed of ions, and Ott [see Abstract: 1393 
(1924)) believed that it is possible to'eonclude ‘with certainty that that 
um nitride, for instance, is constructed of atoms.. Becker 
sana oh conclusions with respect to TiN. In the calculation of 
simplifications are introduced, and one’ is usually con- 
tent to assume that for neighbouring lines only’ the influence of the 
stricture factor is of importance: ‘Thus it is‘ usual to assume ‘thatthe 
tteting is ‘proportional to ‘the’ number of ‘eléetrons ‘in the atom and 
t ‘these electrons remain at rest in the centreof gravity of the atom. 
This’ neglect ‘of electronic spacing’ leads to incorrect results for light 
élements.” Considering the case of TiN (having the rock-salt structure), 
and making the usual assumptions, best agreement with observed intensi- 
ties is obtained assuming an ionic lattice. However, taking into account 
the Spatial arrangement of the electronic shells, an entirely’ different 
result is obtained. Thus for neighbouring lines (311) and’ (222) the ratio 
is the Same as for an atomic lattice. For AIN and NaF similar°conchu~ 
Sions are reached. ‘This for small angles of reflection the extension’ im 
space of the” aténis ‘has’ ‘small effect, and the lattices behave'as ‘ionic 
lattices, but with increasing angle the ‘interference pattern alters ‘to’ that 
to be expected from an atomic lattice, the line (311), for instance; having 
a pet on intensity for NaF and MgO, though (111) vanishes. Since 
by rd r of an atom is a function ‘of the ‘angles'of reflection, 
Geacribe all intensities the’ same value’ of the 
crystals in which this unknown 


chloro“ through the bromo- to the iodo-derivatives, in, agreement,.with 
the diminishing electro-negative character of the halogens... The > i 
para-isomerides have no nioments ; thus parallelism exists. between the ; 
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2765. A Mathematical Study of Crystal Symmetry. A. Rogers. 
Acad:, Proc. 61. ‘pp:-161-203; June, 1926,)—There -a Jack, of 
uniformity in ‘the manner of expressing the symmetry, of crystals ; the 
paper presents a mathematical treatment of the whole subject, applying 
the theory of groups. The symmetry operations possible in crystals are 
about the centre, rotatory-reflections or rotoflections and rotatory- 
inversions or rotoversions ; all of these symmetry operations are repre- 
sertted by faces of the general form in crystals of either beryl (dihexagonal 
bipyramidal class) or garnet (hexoctahedral class), Counting the various 
positions im a crystal of axes, planes, rotatory) reflection axes. and 
rotatory inversion axes of symmetry, there are in all sixty-four sym- 
tetry operations found in crystals. Both rotatery-inversions and rotatory+ 
reflections must be used as symmetry operations.. The possible elements 
of symmetry are ‘the axes of symmetry, plane of symmetry, centre of 
rotatory-reflection axis plane, rotatory-inversion axis centre. 


2766. Redioastive end Hori. (Ryoto 
Coll. Sci, Mem. 371-378, July,..1926.. In, English.)—Considers 
the: possibility of, the formation of the. various. isotopes of the known ele- 
ments: by: disintegration processes of the same nature as those observed 
in the radioactive elements. Down to Cu a scheme can be worked out 
which accounts for the existing non-isotopic elements and isotopes, when 
the atomic masses are given by 4m and 4m x 2, the transformation being 
in one case’a continuation of the U-series and in the other of the Th-series 
The other two -possible. series are also worked out, 4% 4 1 and 4 +. 
and a graph is constructed showing the probable lines of descent... It 
is) necessary to assume that certain unstable 
whiah have dleappanesd. Ay 


2767. Theory of Vibration- Rotation Bands. R. Oppen- 
(Cambridge Phil. Soc.,.. Proc. 23. pp. 327-3365, July, 
1926. )-—The theory of the vibration- rotation spectrum of a diatomic 
molecule given by Brillouin [see Abstract 1760, (1926)], using a 
form of Heisenberg’s quantum mechanics, is criticised. A treatment of 
the problem by means of Dirac’s form of quantum mechanics is given in 
detail.. The absorption frequencies obtained are found to differ slightly 
from, those given, by the classical quantum theory, although not sufficiently 
to render experimental detection practicable. The corresponding energy 
differences. would, however, give an appreciable term in the s 
heats... The-intensities are calculated, and are a little different from those 
computed by, Kemble, In an addendum itis noted that Schrédinger, 
- using. his.method of characteristics, has obtained energy terms leading to 
the frequencies given here, Mensing’s treatment of the same problem 
[see Abstract, 2021 (1926)]) is criticised in mi the 
ofthe overtones... W.S. 
2768. Solution of the Problem of the Simple Oscillator by a Combination 
of ‘the, Schrodinger and the Lanczos Theories. C. Eckart. (Nat. Acad. 
Sci.,. Proc.. .12,. pp. 473-476, July, 1926.)—Schrédinger has recently 
published a new quantum condition in form of a variation principle [see 


— 
, 
We 
ig 
~ 
‘ 


Abstract (1926)}) This» leads to ai differential - equation. ‘fof-a 
certain furiction analogous tothe Hatilton+Jacobi:S, which» possesses 
relatively simple solutions for certain discrete values of the energy) con- 
stant. Schrédinger has shown that inthe case of hydrogen these discrete 
values ‘ate thoge of the Bohr levels, provided that the single arbitrary 
constant of his) theory (whieh must be’ introduced becatse of dimensional 
considerations) ‘is ‘given the value 4/27. The purpose of this paper is to 
show, in’a ‘purely formal way, that the Schrédinger equation must, be the 
basis for the Born, «Jordan and Heisenberg matrix caleulus, - This is 
most readily accomplished by .using the» Lanczos:-modification of. the 
latter." Only-a solution of the special problem of the simple linear oscil- 
lator is attempted, but the results are capable of immediate generalisation, 
The Lanczos quantum theory {see Abstract, 1230 (1926)] requires a set.of 
orthogonal functions by means of which the matrices of Born.and) jordan 
are to Bé determined, but so far no problems have been solved by means.of, 
the theory, primarily because the determination of the orthogonal func- 
tidn$"‘has ‘been impossible. Schrédinger’ quantum -principle’ leads 
directly to a set of orthogonal functions, ahd the author now Shows: that 
if these are interpreted as the functions entering into the Lanczos theory, 
thie’ matrices of the Born- Jordan theory’ are’ readily obtained. JH. H. Ho. 


2769. Note on G. Szive 4 r entitled The Born Th 
Anisotropic Liquids.” __(Zeits. Physik, 37 
6 J-Although the ‘on the’ magnetic 

of an anisotropic melt’ hive ‘failed’ ‘to’ establish’ free electrié’ charges; 
nevertheless they are in complete agreement with the consequences which 
Ornstéin deduced from previous experiments on the dielectric anisotropy 
of anisdétropic liquids {see Abstract 966 (1924)], in contradiction 
with Szivessy’s conclusions {see Abstract 50 (1926)) against the, dipole 
nature’ of anisotropic liquids. The anisotropic melts of; azoxyanisole 
and azoxyphenetole are found to contain as many ions as distilled water, 
and these are now opined to compensate the dipoles in the! boundary 
bilan 
2770. Reply “Lathors. Poper_omt' The Born 
Dipole Theory of Anisotropic Liquids. G, Szivessy,. (Zeits.f,. Physik, 
1-2.-pp. 169-160, 1926.)——The author has shown previously [see Abstract 50 
(1926)} that an anisotropic liquid placed in a.magnetic field, exhibits no 
eléctri¢ charge on the boundary surface against the field direction, when, 
according to Born’s dipole theory, such a charge must exist. Kast has 
opined this negative result':not, to invalidate the. dipole: theory, since 
anisotropic liquids possess a ceftain conductivity.;. Kast's arguments 
[see preceding abstract} and experiniental data are carefully examined, but 


2771. “Researches on the Detection of Electrodynamic Effects of the 
Earth’s' Motion at Great. Heights. Part R.'Tomaschek. d. 
Physik; 80.5. pp. 509-514, ‘July described) ‘in 
Part ‘I (see Abstract 925) (1926)}: to detect at: great heights'a torque on 
a charged condenser due to a possible: motion relative to the etherywas 
repeated after the lapse of six months, when the earth’s orbital velocity 
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and the velocity of the whole solar system reinforced each other .toja 
greater extent. The apparatus in the interval been improved;,a 
The experiments"were made at Jungfraujoch at a height: of 3460 metres 
in the early weeks of April, 1926. As before; no appreciable effect, was 
obtained, although a relative motion of 500 m.jsec.-would have been 
demonstrable. Miller’s; interference experiments at a ‘height of 1750 m. 
indicated' an effect corresponding to a relative velocity of 9:kmjsec. . An 
optical effect of ‘the first order was also sought; corresponding to a dif- 
ference of light times for passage through a medium: of high ‘refractive 
index, in the direction of the ether stream and‘ in the opposite direction. 
With a medium of-high dispersion, a displacement of the interference 


bands arising fromthe change of the drag-coefficient with wave-length — 


(Zeits. Physik, pp; 167-168, 1926.)—In. this brief 
note the author proves the Einstein theorem, without recourse to the 


“3778. ‘The. Complam Lines, 
88. 4-5, pp,. 329-345, 1926.)—In the author’s previous paper | 
the. mechanical equations, in the electromagnetic field [see Abstract 


(19269) it" was" propoved to regard’ thie “effect differential, = 


fundamental ‘units of®the metric. Four of the scalars formed were 
accepted as arguments in the world function of the effect-integral by 
whose variation the field equations of electricity and gravitation are 
obtained by known «methods. It is\ now shown that for the Weyl 
theory, from which the ‘present work is only distinguished essentially in 
the interpretation of the linear differential form dz . the dates af the 
field equations mainly depends on the nature of the scalars entering into 
the world function and\“only slightly on the structure of this function. 
The field equations have ‘been ‘further derived for some special cases and 
solved for the simplest of these, whereby a connection has been established 


Proc. 122-126, ’May, 1926. English.)--The significance of 
relativity ‘im the discussion of Doppler’s principle is briefly referred to, 
more especially in connection with the attribution of the Doppler-effect 
to & felativistic spectrum shift and vice versa. ee ee 

J. S.G. T. 


2998. Alo Possible’ Sdectivie. ‘Field in» Space-Time. Hattort, 
(Pliys!Math, Soc. Japan, pp: 126-131) May, 1926. In English.) 
_ (A selectivesfield.is one which produces no effect: upon an actual particle. 
‘A’ partitle responding 'to a selective: field is described as’ charged: The 
tracks ‘of: charged ‘particles: and the tensor equations of the field. .are 
VOL, XXIxX.—a.—1926. ~—.A-— FOV 
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determined.» These’ latter are exactly the same as those of the electro+ 


The Problem. of Relativity in: Reference. to.Several. Bodies,,. 


2777, Relativi im Connection sith Asie 


(Cambridge Phil. p, 198-202, ,.1926.)— 
in the application of Einstein 
of th the rotating disc are briefly referred to, The consideration of 

to ether with the need as, primary 


to 


(Néture, ‘pp. 16-17, July 3, ‘and pp. 63-65, July 10, 1926.)—-The 
author first reviews the main climatic conditions associated ae the 
successive geological deposits from the earliest times on the earth, 
show ah alternation of gla sod” the thing 
associated with mountain-building and ‘the latter with warmth and. rest, 
the ‘ of changes Occurring approximately in 250,000,000 years. The 
present climatic belts Consist Of an equatorial rain-forest belt, two sub- 
_ tropical dry belts, two temperate rain ‘belts and two polar glacial 
In turn these several conditions have existed over various part of 
earth, and thus the positions of the poles must have changed. A 
“Statement ‘is given of Wegener's theory of continental drift and the 
various Objections raised to it by Jeffreys and others. ‘The astronomical 
eory of climatic changes is next examined and its differences from the 
5: geological theory shown, while the possible effects of the absorption of 
AY by and. of the reversal of ocean currents are 
vestigated The’ auteie wept: to the geographical changes being the 
main of clinatc change and examines, in detail the formation 


The Meteorological Conditions during the: Glaciation of) the 

Present Tropics, ‘being Some Remarks on: the 
VOL. XXIX.—A.—1926. — AOV 


1926.)--From the dynamical, point ef. view,,a marked characteristic of 
Einstein’s quadratic form for, the.line element consists in the fact that 

by ignoration of, 4 it affords the potential terms of dynamics. It is 
assumed that this should hold also for several bodies, so that the content 
of, a modified. coefficient of, d#.,is determined.by, the potential. By 
. analogy, with the case of two bodies, compensatory terms varying as.dr* : 
are introduced into the quadratic form, and then the coefficients are 
determined.‘ by| the -principle that the determinant ofthe expression 

remains. unchanged.in value. ,In the case of the problem of thre: bodies, 

the determinant depends solely on. the mutual distances. between, the 
proper Sigpincance to the part played Dy the covariant derivatives 

a in Einstein’s potat eodesy for a rotating 
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Wegener's Theory of Continental’ Drift: Py Brooks: (Roy; 
Meteordlog. Soc., J. 52. pp. 251-260; Disc., 260-262, July; -1926.)—-An 
outline is given of Wegener's theory of continental drift and the resulting 
positions of the poles on the earth’s surface, together with the objections 
to this theory arising from’ thé study of glacial deposits in’ the’ United 
States of Ametica: ‘A reconstruction is‘then made of the geography ‘of 
the upper ‘carboniferous period, giving three small continernits—N 
North Atlantis and Angaraland-——in the northern hemisphere, with 
cetitral’ sea to the south séparating ‘them from the continent “of 
Gondwanaland. The topogfaphical features of these areas are ‘con® 
sidered and the main sea currents around them. Finally the main dis- 
tribution of highand low pressure systems is considered ‘and ‘the ‘possi- 
bilities “of forming “an “icé Cap and glaciers in Gondwanaland and’ of 
glaciers in U.S.A.” G. C. Simpsén considers that the’ idea of Gondwatia- 
land is wrong frorn' views of isostasy and that the existing évidence from 
india and Tibet is against the idea of ‘glaciers’ comirig’ anywhere near to 
sea-level. . The author replies to these arguments. R.S. R. 


2780. ‘The Driest and Wettest Years at Individual Stations in the 
British Isles, 1868 to 1924, J. Glasspoole. (Roy. Meteordlog. Soc., 
J. 52. pp, 237-248; Disc., 248-249, July, 1026. )—Fér the purpose of 
the, paper 300 long records of rainfall were ayailable, but only such | 
appeared to be homogeneous were utilised. The method 
essentially of examining the records in relation to those from neighbouring 

tions on three series of maps, showing a8 a percentage of the or ah 

881 to 1915 (a) the rainfall of each year, (b) of each ten years, 

of each thirty-five years in the whole period under discussion. Tables 
and maps provide for any part of the British Isles (a) the driest year and its 
rainfall, (6) the wettest, year and its rainfall, (c) the percentage fall in the 
driest year, and (d) the percentage fall in the wettest year. The driest 
years.for most; parts of the British Isles were 1887 and 1921, while the 
1903. RLS. R. 


“2781. The Variation Month Monin in the Ragin 
of the British Isles. C.¥E, P. Brooks, (Roy. Meteorolog. Soc 
pp. 263-275 ; Disc., 275-276, July, 1926.)—Charts have been Ta 
to. demonstrate the deviation from normal of monthly means of pressure 
over the northern hemisphere, during the period 1873-1925, ‘Tt is shown 
that the centres of maximum pressure deviation on consecutive charts 
frequently indicate successive positions of the same centre. The travel 
of, these centres is analogous with the motion of depressions and anti- 
cyclones, and generally takes place in an easterly direction ; it appears 
probable that the paths followed by centres of excess often represent the 
paths of large anticyclones, and that tracks of centres of deficit may 
represent foci of cyclonic activity. < 
Centres of excess have an average life of about three months, apd their 
most favoured track passes from Alaska, across the, United States, 
Azores, Britain, and Scandinavia to northern Russia or the Kara Sea ; 
tracks extend from Greenland to the British Isles’ and from 
suth-Western Europe into Western Siberia. The paths followed by 
centres of deficit are less:\regular; groups of tracks are indicated Which 
spread out between: E.N-B: and E.S.E. from the East Coast \of) North 
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America, and from south-west of the British Isles across Scandinavia, 
movemients, although still predominating with centres of, deficit, 
mann. (Nature, 118. pp. 195-198, Aug..7, 1926.)-The author reviews 
the information concerning conditions in the atmosphere at great. heights, 
which has been gained from a study of meteors {see Abstracts 1069, and 
1078: (1923)),,and, further evidence in favour.of the assumption that the 
atmospheric temperature increases to about 300° abs, at heights, 
about. 60 km, lis adduced. from (1) the: occurrence | asoand SOUTCES. 
sound of alternate .zones,,of. audibility and silence; (2) the, Heavisi 
layer, which lies ata height ranging from: 50 km. at sunset to about, 80.km, 
at sunrise; (3) theoretical consideration of the active gases present in 
the: upper atmosphere whose radiative 


2783. High+Brequency. Rays of Cosmic on: ‘the Work 
of Millikan and)J..S. Bowen. .W. Kolhérster. (Zeits. Physik, 
38. 4-5. pp. 404-406, 1926, .Ann. d. Physik, 80,6. pp. 621-628, July 24, 
1926.)-—In ‘the first .of. these: papers the, author criticises Millikan’s 
deductions from the. records of. four pilot. balloon. ascents,..““.in. only, one 
of .which temperature effects on the. mean -value.of. the. penetrating 
radiation at an uncertain height between 5-15-45 km. could be estimated.’ 
Against such a simgle uncertain observation, the author offers his own 
observations consisting of 1000. well-defined and accurate mean values. of 
the penetrating radiation determined in 1913-1914 and in 1925... 


"2784. A New. of the Variability the Sun, on Moun! 
Wilson Observations. C,. Abbot. . (Monthly Weather Rey. 54. pp, 
194, May, 1926.)-—In. this paper the. auther replies to recent. criticism 
concerning the reality of short. and long period variations in solar rediation 
[see Abstract 256 (1926)], Additional evidence in favour of the. reality 
of these. fluctuations is obtained from a further analysis of the Mount 
‘Wilson pyrheliometric observations 1910-1920... The discussion, is 

confined to observations taken at approximately the same time ‘of year, 
consequently. any, annual periodicity is eliminated and_ errors, , due to 
changes in solar,distance are minimised, -Inaccuracies. due to va ons 
im the. atmospheric. conditions are limited by grouping the days acco 

to the atmospheric transparency and the quantity of precipitable water 
present in, the atmosphere. Weighed means of the annual percentage 
departure. from the average for each group, and RSs both, for ie 


2785. of Solar Spois,. and ene 
Sekiguti.. (Imp..Marine, Obs. Kobe, Japan, Mem, 2, pp, 83-1 
June, 1926.)—-In a previous paper (see Abstract 2660 thee a author sug- 
gested that the spot vortex is born in the higher region of the solar layers, 
and gives gyratory. movements successively to lower and lower layers, 
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connects its core to the deep-lying “‘ eat” He now develops 
‘draws frequency distribution curves for: the Greenwich 
or Rod's cnlelanetnanadlp and finds that these do not exhibit 
which he had found in similar curves for the Greenwich 
is' asymmetry in spots he attributed to the tendency; found 
Maunder, of a regular spot to move westward rapidly in 
its history, and subsequently to decline to its initial 
and the later stages. He also investigates the motions in 


3 


Of the motions of young spots in latitude 
36 

(Astron. J. 36. No. 864. 190-19}, July 10, 1926.)—A 
rediscussion of Alden’s and van de Kamp’s Solar Motion derived from 
Proper Motions [see Abstracts 506 (1925) and 1266 (1926)] in acéordance 
with’ Raymond's cdrrections to the proper motions: in declination. to 
Boss’s P.G.C. (see Abstract 1779 (1926)}, from which’ the author derives 
A = 281° 43°-3, D 88° 4 2°-9, This value for the R:A. of the 
apex is essentially the same as iti the earlier paper, but that for the 
declination of the apex is 7° lower.’ ‘Solutions forsolar'motion were also 
made after dividing the material available into regions above and below 
galactic latitude + 30°, and these give essentially the same results for 
difference seems real. A. 8.D. M. 


vail 
2787. The Solar Cluster. R A: Sampson. (Roy. Aabatie: Soc., 
M.N. 86. pp. 557-560, June, 1926.)—A further note dealing with a criticism 
of the earlier paper (see Abstract 2302 (1926)]. It might be suggested 
that the choice of stars with large pro motions for ‘parallax deter- 
minations would tend to simulate the clustering of which the original 
paper produced evidence. The observations on which the calculations 
rest are tabulated, and, against this criticism, it is pointed out that while 
the distribution in each class is similar for all magnitudes, it differs from 
one ¢lass to another. Observational discrimination does ‘not seem able 


2788. ‘Distribution of ‘Atomic in Stellar 
Jeans. (Roy. Astron. Soc., M.N. 86. pp. 661-574; June; 

land’s conclusion that there will be no tendeiicy fot atoms of 
different atomic masses to separate in different levels’ is shown to fest 
om unsound reasoning. Even if the atoms are perfettly mixed at the 
birth of a star, there will be & slow ‘separation, ‘while if they aré'alreatly 
regionally concentrated, separation in layers according to ‘miass' ‘will’ be 
greatly accelerated. It follows that there is every probability that‘ there 
will be elements in the interior of stars of greater atomic mass than those 
known, ‘and this is probably conriected with the enormous ‘tate of ene 
evolution in many ¢ases. Mathematical analysis on the lines’ of pete 
papers shows that a consistent theory can be maintained on these assump! 
tions and that mean stellar atomic numbéts may be of ‘the order of 100 
to ‘This théory ifivolves modification of earlier work’ and particularly 
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the assumption that no evolution of energy could result from the degrada- 
Hott of completely ionised atoms since this isino longer capableiof: 
placing the ‘bounding the temperature himinosity 
caer od tum’ om rose havtintde vistent 
2789. Bract ase oJ. H. Jeans. (Roy. 
Astron! MIN, pp. 674-678; June; 1926.)}—A mathematical 
solution | of 'Schwarzschild’s equation of radiative transfer. Previous 
solutions have been approximate, ‘and it’ is desirable to see how far the 
theorenis that Have been founded 'on them are valid. It is)shown that 
in the absence of thermodynamic equilibrium there is no unique definition 

of temperature, and, in' fact, there is no method at present whereby a 
rélation bétween the T which defines pg and the T which defines pp. 
Errors of the order of € must be introduced, and it is impossible to replace 

of the Calcium Chromospheres E. A. Milne. (Roy; 
Astron. Soc., M.N.' 86. pp. 578-599, June, 1926.)-—In a recent paper (see 
Abstract 2306 (1926)] the mechanism whereby an atom in the chromosphere 
d be accelerated out ‘of its absorption line by radiation ‘pressure'was 
described. In this paper the process is examined more minutely in order 
to’ explain why a general movement does “not result. It is shown that 
if the iritensity minimum in an absorption line is flat, atoms moving with 
small inward of ‘outward ‘vélocities ‘will be'decelerated:and will tend»to 
be’ brought to ‘rest. “The velocity distribution set up by this action és 
calculated and; expressed asa temperature, appears'to be slightly more 
than half the effective temperature of the whole star. The velocity: dis- 
tribution is Maxwéllian. theory is’ applied to prominences/dnd is 
ven more than the theory 
by Sur: The ‘shift of the high level linestowards ‘the red demands 


2791. Photometry of Astronomical Objects. ALF. Lindemann and F. A. 
Lindemann (Roy. Astron. Soc., M.N, 86, pp: 600-607, June, 1926.)—In the 
measurement of walla radiation, either by statistical or individual methods, 
the idea? quantity to determine is the spectral energy distribution-curve 
of éach star; but this is possible only for a few'of the briglitest stars, and 
the ‘same limitation ‘is found in the bolometric measurement of total 
intensity: “The authors suggest a photoelectric photometer applicable to 
a larger number of stars, in which, instead of spreading out the light into 
a spectrum, monochromatic filters are employed. Such filters can be 
obtained ‘atid’ reproduced; almost transparent to ‘light in desired!’ bands 
of wave-lengths, atid opaque to the rest, and if’ these were agreed on and 
ndardised, ‘stellar magnitudes determiried from them would have some 
hysical significante—the luminosity of stars could «be stated in ergs 
cm.? within cértain wave-lengths by standardising the ‘instrament 
black body ‘at’ known temperature. 
- It ‘consists ésseritially of the cell-box (of photoelectric cells) and 
lectrometer, zero’ aiid is independent position: 
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asVImmetry in som condiuo0n, anc Suggesved that ir 
of ‘radially moving atoms this asymmetry is found. A-note at the end 
of the paper points out that the velocity distribution is only ellipsoidally ; 
$ymmetrical. A. Wh. 


The diaphragm which restricts the light to that sent out by one object 
is of the ordinary iris form ; the filter-box contains three filters transparent 
in ‘a fairly narrow band, orie each in the red, green and. violet, and the 
width ‘of these bands is such that, with a potassium cell and sunlight; the — 
same current approximately is obtained in each, so that it can be seen 
at once. whether @ star is hotter or colder than the sun by the ratio of 
the deflectors. The technical manufacturer of high-tension batteries for 
wireless telephony has simplified the photoelectric work, and potentio- 
meters; high-tension résistance voltmeters, are good and cheap, A.plate 
shows the complete apparatus with all the necessary batteries, etc., and 
with it very accurate measures can be made of the emission from stars or 

Spectrumof Bright-Hydrogen-Line Stay, H.D.C. 20336 in Camelo- 
parialis (Sp. Type B3pe).  W. J. S. Lockyer. (Roy, Astron. Soc., 
M.N. 86. pp. 607-618, June, 1926.)—Since 1924 routine programme 
photographs! have been taken of the bright-line-hydrogen stars with the 
9-in. prismatic camera of the Norman Lockyer, Observatory, which has 
a dispersion of 46-0.mm. between Hy and Hy [see Abstract 2225 (1924)). 
A brief summary is given of previous work on this star by Espin,. [Mrs.] 
Fleming, Campbell, {Miss} Maury, Curtiss (who. deduced’an orbital period 
of: about, 2-3 years) and Hnatek. The Sidmouth, photographs taken 
between 1923, Sept. 10, and 1925; Dec. 17, divide into four groups, the 
spectra being practically similar in each group, but showing progressive 
differences. |The appearances, and changes in. the hydrogen lines are 
similar ‘to those in @ Persei [see Abstracts 2047 (1925) and 2307 (1926)), 
A table gives the condition exhibited by the bright hydrogen lines in line 
of sight; and the estimated relative intensities of the bright red and violet 
components for the two lines H, and H,, and the-latter ratios are also 
plotted: ina figure, The author does not confirm Curtiss’s. period of 
2-3 years, but suggests one of 1-4 years. The helium lines behave differ- 
ently from those of ¢ Persei ; the bright lines placed centrally on the 
broad absorption bands do not vary as regards sharpness and diffuseness, 
nor’ does A4471-6 split up into two well-separated absorption lines. The 
ionised magnesium line at 4481-3 is sharp in H.D.C. 20336, but almost 
invisible: in Perse. The bright ionised lines of iron and titanium, 
prominent in Persei, are: here only just visible, is; probable.that; 
were photographs taken systematically throughout the entire . period, 
cyclical changes in character and intensity would be exhibited. The 
author concludes that since véry similar types of variations take place in 
the ‘two stars, the causes producing the. variations must be funda- 
mentally in. the 
| A, S. D, M. 


2793. Use ofa Rawines in L. J. Comrie, (Roy, 
Aaizon, Soec:, M.N, 86. pp. 618-631, June, 1926.)—Instead of changing 
our, equinox of reference, continually, the. use of the equinox of 1950-0 
is advocated as a standard for cometary and asteroid work, The general 
specifications of the data which should be tabulated, by the Nautical 
Almanac in order, to facilitate the adoption of such a standard, equinox 
are outlined, and later the details are developed, with special reference 
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solution of the corrections for differential precession, nutation; amd 
aberration is ‘offered, also special facilities for reducing right ascension, 
declination, longitude, latitude, or orbital elements to 1950 or vice versa. 
Methods ‘of computing special perturbations are discussed on the basis 
that the plafietary material forthe best method should be tabulated. 

Ob of 1921-1926, ALN. Brown: (Roy. 
‘Astron! Soc., M:N. 86. pp! 631-636, ‘June, 1926.)—These observations of 
Tongopériod Variable ‘star are in éontinuation of those made by the same 
Observer’ since 1909. The period has been slowly lengthening: until 
1916 it 227*1 days; from 1916'to"1921 it was 229 days, and for the 
presént*seties it is 231-7°days: Usually the rise to maximum is: more 
rapid than the fall to minimum ; ‘but’ on four docasions since 1909 the fall 
was rather more'rapid than the rise, and once (in 1913) the rise, and fall 
weré of equal duration. M. A; E. 


2795. New Nebula shown on Franklin-Adams Chart. Plates.c oP, J. 
Melotte. (Roy. Astron. Soc., M.N. 86. pp. 636-638, June, 1926)-— 
Atterition is ‘drawn to four nebulz, apparently not recorded elsewhere, 
which ‘were noted by the author, and also independently by Lundmark, 
when examining the’ Franklin-Adams Chart plates) The nebulz are 

2996) An Ephemeris Geminid Rodiant-Poiat. A. King. (Roy, 
Soc.,..M.N. 86. pp. 638-641, June, 1926.) —The».radiant-point 
the Geminid tmeteor-shower was first determined by R. P.,Greg. in 
1862; and its ‘motion was detected in 1885 by W. F. Denning,. who 
published ‘a rough ephemeris in 1923. A list is here given (of practically 
all the published positions, and the average position for each day between 
Nov. 27 and Dec. 17 has been worked out: They clearly show. the 
eastward drift of the radiant. 
2797. List of: Test Objects for Trigonomettic Determinations.of Ste 


2798. Bright ‘Spiral Nebula, Shapley and 
(Harvatd Coll. Obs., Circ. No. 294. pp. 1-8, 1926.)——A discussion 
of, 103 bright nebulz: of. the spheroidal, oval, spindle and truly spiral] 
forms -lying:in.the Coma-Virgo constellations between R. As 12h. 3mm. 
and 12h. 66m:, and Dec.s + 5° and, Two-thirds gir within five 
degrees, and. thirty-seven are, within. three degrees of, 12h. 20m,, + 138° 
(see Abstract 2464 (1924)]. A table is given of their, dimensions, inte- 
grated magnitudes and colour indices, and the cloud of nebule include 
the well-known»spirals Messier 88, 98, 99, the spheroidal 
globular nebula Messier 60, 84, 86, 87; and the nucleated pair of spi 
N.G.C:; 4567-4568. The photographs have been made with. sev 
telescopes: of » different scales, so that both diameters.and integrated 
magnitudes can ‘be obtained; on some the nebular images are small 
VOL. XXIx.—a.— 1926. 


the frequency of integrated photographic’ magnitudes, and all but one 
of the nebulz are within an ‘interval of three magnitudes,.10°>5 to 13-5; 
most of the dispetsion is due 'to actual differences in luminosity. . Hubble 
has shown from the variable stars within them that Messier 33, 81, 101 
and N.G.C. 2403 have distances, of the order,of a million -light years, 
and that their maximum frequency of photographic magnitudes is about 
8-4) That of the Coma-Virgo group is about 12-6, which .would place 
them at the distance of about ten million light-years, with an absolute 
magnitude of '\—15/ which is of the same order of . brightness asthe 
Magellanic Clouds, and not much greater than N.G.C. 6822. . The linear 
diameters are also comparable, being of the order of five to ten thousand 
light-years. Their colour index is close to that associated with the 


class G type of spectrum, which is normal for spiral nebulz,. The author’s 


conclusion is that these form a cloud of galaxies of the nature: if not 
quite of the dimensions of our own Milky Way, and ‘that, loss of ‘light 

AS, 


|. 2799. Spectrum. and Luminosity of Nova Pictoris, 1926-4. /P,.Dayid- 
ovich, (Harvard Coll. Obs., Circ. No. 295. [11 pp.j, 1026.)—The, pre 
maximum spectrum of Nova Pictoris is similar to the ordinary class cF6, 
and since little is known of the absolute magnitudes of the very luminous 


giants of classes FO to F5, the author compares the; relative intensities 


of pairs of selected lines in the nova spectrum with those of the giants 
«; Stcorpii, a Persei (and others), and the dwarf a Canis Minoris (and 
others). Since the nova spectrum indicated great luminosity, the 
doublet 4173 and 4178" (amd other lines) were selected as showing an 


are’ very intense and equal in Scorpii (class cF6 ; ; 


not so'prominent in a Persei (gF5; ~— 1-5); and not at all conspicuous, 
but unéqual in intensity, in the dwarf a Can. Min. + 3:0). |The 
discussion of these and other lines shows that those which ate strong ‘in 


of — 3 for Nova Pictoris on 1925, May 28; by comparison with «, Scorpii; 
and at its maximum light on June 9th as about — 5 absolute or brighter. 
The differences ‘between the nova spectrum two weeks before and the 
day beforé maximum light are comparable to those between a. dwarf 
and a giant star of the same spectral class. From this it is inferred 
not ‘to a tise ‘of temperature, bit to a 
decrease of density which’ amounts to an expansion’ of ‘the nova >» this 
x will bring about decrease of temperature towards maximum 

t. If the expansion be radial, adopting the nova’s absolute magnitude 
and ‘taking its effective’ temperature from the estimate of its spectral 
stint and was about'90 times on June Oth. 


tirolé in pel 


“9800. Celestial “Encounter. W: Brown. Inst, j. 202, 
127-168, Atigi, 1926.)—The total solar eclipse of Jan. 24, 1925, 
over ‘such @ thickly populated area (Connecticut, U.S.A.) ‘that the 
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stars are also weak in the nova. The author finds an absolute magnitude 
American Astronomical Society appointed a» Committee’ to consider 

what observations might be made by an ordinarily ‘intelligent person 

| without ‘special equipment or knowledge, which would advance science .°} 
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if thousands ‘of people’ took part’ in’ them. Therefore, the Committee 
issued widely (through newspapers and other agencies) a,set of seven 
simple queéstiotis for answer’ by the public ‘who observed the eclipse. 
The ‘astronontical’ work required of ‘the public’ was mainly, the , deter; 
mination of the northern and southern boundaries of the, shadow, and 
this might be done in three ways: firstly, by. direct observation, by, 
as to whether, the. eclipse, was total 


though the sky seemed clear to those on the aouaat: "thirdly, by 
Observations of the time that totality lasted, the observers’ being two 
or three miles-from the edge. The- positions. of the. shadow boundaries 


that this should be Slightly diminished in: future | predictions, . The 
position of the central line of ‘the shadow track gives the positions. of 
the centres of the sun and moon at the time of eclipse, and this improves 
the knowledge of the motions of the moon. The predictions furnished 
by the Nautical Almanac Office (U.S.A.) when ‘compared with the observa- 
tions of second and third contact show that the eclipse was about five seconds 
late, and this error is due to the faulty positions or! diameters.of the sun 
ba moon. Final calculations show that the sun was responsible for 
four ‘seconds and the moon forone second, 
quite small. Other results are the record by Curtis of)the Allegheny 
Observatory of a new range of bright lines on two plates, taken one before 
and one after totality; and the’ observations of the shadow bands, 
show that these were formed “in some cases closé to the ground; 


Spectrographit Study of Miva Ceti. Wilson 
Observat.| Contrib. No. 311. Astrophys. J. 63. pp. 281-341,. June, 
1926. )—Many observers have studied the spectrum of Mira at and near 
maximum, but its faintness at minimwm made spectroscopic observation 
impossible at that phase until the '100-in. reflector came into 
Mt, Wilson in 1919. A’ s@condary spectrum was detected: in 1920, and 
the faint companion causing it was seen by Aitken in 1923. Spectral 
changes depend mainly on the magnitude of the star, and therefore vary 
from cycle to cycle as well as during the course of a single cycle. The 
fading of the star after maximum is largely due to: the strengthening 
of the characteristic titanium bands in the green and yellow. Near 
maximum bright lines of ionised iron are seen, and soon after minimum 
bright hydrogen lines appear and have their greatest intensity near 
maximum, Low-temperature emission lines of iron, magnesium and 
silicon appear after maximum ‘is well past. ~The emission lines give a 
véelocity-curve which indicates outward motion relative to the absorption- 
line curve, except at minimum, when the difference is zero,\ The; linear 
diameter of Mira is found by the interferometer to be 490,000,000 km., 
and the surface brightness at normal maximum (3-5 mag.) is 7-5 mag- 
nitudes fainter than that of the sun. The temperature is estimated 
to vary from 2300° K. to 1800° K. The bolometric variation in 
energy agrees with the variation in visual magnitude. The companion 
seems to be a long-period or irregular variable ; it is a dwarf of early- < 
type spectrum, with bright lines of hydrogen, helium and ionised iron, 


give the width of the shadow, and the observations obtained indicate : 


but with no absorption lines except those connected with emission bands 
oF’ the hydrogen series. 

In a brief Discussion of the possible cause of, variation -of the Mira 
type it is pomted out that the emission lines seem to originate in an 
outward-moving stratum or shell rather than in intermittent explosions 
like solar prominences, and that titanium absorption plays a much larger 
part than any general absorption in the star’s atmosphere. The com- 
panion is a most unusual star, and it will be interesting to observe its 
variation in brightness, its motion, and the apparent influence of 


~ 2802. New Graphical Method for Finding the Elements of a Visual 
Binary. K. Laves.. (Astron. J..39..No. 865, pp. 1-4, July 31, 1926.)— 
A new method is explained, founded on a simple geometrical considera- 
tion, innate in the problem, by which the elements Q), a, w, i of a visual 
binary are found whenever the apparent ellipse has been drawn. The 
disadvantages of the graphical methods of Zwiers, Seelinger and 
Klinkerfues are pointed out; and it is shown that when a change of 
origin of coordinates is introduced in Kowalsky’s analytic method its 
resulting expressions take a form ee identical with the results 


of this graphic procedure. | _M,A.E. 


2803. Radial Velocities of 368 B, Frost, S. B. 
Barrett and O. Struve. (Astrophys. J. 64. pp. 1-77, July, 1926. = 
Radial velocities of 368 stars of classes B and O were measured on 2431 
plates taken with the Bruce spectrograph of the Yerkes Observatory 
dufing the years 1901 to 1925. For nine-tenths of these a single prism 
was used giving a scale of 30 A. per mm..for the central ray at A4500. 
Comparison spectra of titanium and iron were used. Forty-three per cent. 
of these stars have been found to be spectroscopic binaries at Yerkes 
Observatory or elsewhere. The wave-lengths adopted for the stellar 
lines of the different elements are listed in Table I. Table II contains 
the average radial velocities from all lines used; also the velocities 
derived from the calcium line K and sometimes H, and other data. The 
results for separate plates are given in Table Ill. The probable error 
for the average radial velocity is + 3-5 km./sec.; for a single spectro- 
gram + 90 km./sec. Systematic errors have been investigated. An 
effect. of coma in one-prism plates, due to the camera lens used until 
1923, ‘is ‘believed to have been eliminated by corrections applied. This 
éffect was absent from plates taken with three prisms and from all 
plates obtained with the new Ross camera lens. The velocities differ 
by about + 1 km. from those of the Lick Observatory. From 350 stars 
grouped into 37 separate areas the solar. motion was determined as 
follows: Apex at a = 283°-8, 6 =,+ 11°-7; V = 17-2 kmJsec. The 
K-term is + 5-6 km.fsec. The average residual v veety £ these stars 
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Ultra- Violet Two Ai; te 

H, Volkringer, (Comptes Rendus, 182, pp. 1468-1470, June 14, 
1926,)—-The absorption in the ultra-violet has been measured fortwo 
bromoheptenes: (1) CH =CHBr; (2) C,Hj,; CBr =CHy. 
The difference between the molecular absorption coefficients is genérally 
small; but changes sign around 1980A. On each log absorption- 
frequency curve there are two elementary maxima corresponding with 
points of inflexion ; these are situated around 2125 and 1975 A. for (1), 
and 2170/ and 1950 A: for (2). Possible significance of or results in 


4 


connactina with snolocular A.W. L. 


2805. “Three-Colour and Four-Colour Theories. E. Schrodinger. 
(Akad, Wiss. Wien, Ber. 134. 9-10. pp. 471-490, 1925.)-A theoretical 
paper on, the relation between the Helmholtz and the Awubert-Hering 
theories. Does not admit of abstracting, but shows that the one’ system 
may be converted into the other by 
dinates in the colour triangle. A. D. 


2806. Report of the Committee on Colour Questidentine. 
(Optical Soc. America, J. and Rev. Sci. 13. pp. 43-57, July, 1926.) 


2807. Transparency of Paint Piginents to Ultva-Violet Radiation, 
G. F. A. Stutz. (Frank. Inst., J. 202. pp. 89-98, July, 1926.)—Gives 
particulars of an experimental method for measuring the reflecting and 
transmitting powers for ultra-violet light of films of paint pigments. 
out in tables and graphs. W..H, Ge. 


2808. Reflecting Power of “Metallic Surfaces. M, Duffieux. (Rev. 
d’Optique, 5, pp. 204-212, May, 1926.)—-Gives a photographic method 
for measuring the reflecting power of transparent metal foil for radiation 
which is not absorbed by quartz.. The precision increases with the 
reflecting power. The error is 1 % for a reflecting power of 0- 35 and is 
less than 0-3 % for. reflecting powers above 0:65. The method is 
unsuitable for reflecting powers pelos § 0-15, but can be used for ue 
surfaces... ‘W. H. 


2809. Wave-Length and of Eliza- 
beth R. Laird. (Optical Soc. America, J. and Rev. Sci. Inst.13. 
pp. 39-41, July, 1926. )—Summarises various evidence on this subject; 
referring chiefly to that part of the radiation from (a) a short spark in a 
Leyden jar circuit in air at atmospheric pressure, and (6) the spark of an 
induction coil after it has passed through 4 cm. ‘or more of air, which 

is not transmitted by quartz or fluorite. 


2810. True Plane: Standards of Fused Quarts. A. Skinner. 
(Gen. El. Rev. 29. pp. 528-531; Aug., 1926.)—A brief account of the 
method of preparing three discs of fused quartz with optically plane 
surfaces for the U.S.A. Bureau of Standards. . The discs are 10 to 11 in, 
in diam. and 1} to 2 in. thick, and the maximum deviation oa a true 
plane does not exceed 2x 10-7 in. AH, 
VOL, XX1x.—A,—1926. 
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2811. Stigmatic and Orthoscopic Corrections, C. W. van der Pijl. 
ag ‘Optique, 5. pp. 241-267, June-July, 1926.)—Further discussion 
of the treated in a paper. [See Abstract 2249 


(Rev. d'Optique, 5. pp. 193-203, May, 1926.)—Deals with some of the 
criteria which determine the value of an objective. The influence of 
Gx. 


2813. Aberrations of a Optical System. G.-C. Steward. 
e Phil, Soc., Trans. 23. pp. 235-263, July, 1926.)-—The aberra- 

ons ohoduced by a symmetrical optical system may be divided into an 
infinity, of orders, those aberrations being assigned to the same order 
for which the corresponding displacements from the theoretical focus 
upon the paraxial image plane depend upon a homogeneous function of 
given degree in the radius of the exit-pupil and the distance of the object 
from the axis of the, system. Within the same order they may 

be divided into groups, each group depending upon given powers of these 
two quantities ; and the number of aberrations in any order rises rapidly 
with that order. It may be shown, however, that the aberrations of all 
orders faliseverally into one or other of two, general types—the * spherical ” 
type and the “coma’’ type. The aberrations commonly considered are 
those of the first order; viz. the so-called \‘‘ Five Aberrations,of v. 
Seidel’; they are spherical aberration, coma, astigmatism and curva, 
ture of the field, and distortion. The paper investigates the geometrical 
meaning of the aberrations of higher orders and, in particular, of those 
of the second and third orders; the method is quite general and may 
be applied to any order or combination of orders. A description is given 
of the displacements from the Gaussian image due to these various 
aberrations separately and also in the presence of one another, for the 
aberrations of any order modify those of every higher order; and the 
investigation is catried out not only for the Gaussian image plane, but 
also for near platies, so that “ out-of-focus” effects ‘may be studied. 
There are considered also the possibilities of the balancing of aberra- 
tions, for frequently any of a givén nurvber of aberrations may affect 
the image unduly, while collectively they may be permissible. Geometrical 
methods will not, in general, give an adequate indication of the working 
of. an optical system, for the effects produced are very seriously modified 
by. diffraction phenomena ; nevertheless the geometrical investigation is 
of.importance for several reasons. It indicates in some measure how’ the 
aberrations may be sorted out for diffraction investigations, and it affords 
valuable guidance relative to the possibilities of balancing aberrations ; 
moreover, the quantities involved are.of use from the point of view of the 
computing of optical systems. From the point of. view of practical 
optical designing the aberration-coefficients of the various orders may 
be’ calctlated for’ a single spherical surface separating media of, known 
refractive ‘indices; and then addition formula may be obtained which 
will ive the corresponding coefficients number 
of st the same axis. A, D, 


pn 2814. Application of the Hartmann Test to ‘the Measurement of Oblique 


Aberrations. R. Kingslake. (Optical Soc., Trans. 27. 4. pp. 221-282 ; 
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Dise,, 282-241, 1925+1926.)—By: petforming Hartmann test, on, an 
oblique pencil of light ¢hrough-a iis. possible to determine the.<oma 
mento so oo a with great simplicity and accuracy. The theory of the 
Has be@n recently investigated’ by A. .E. Conrady, and am outline 

numerical resultsof such test applied toa small .inclined: teleseppe 


2825. the Griterionfotsthe. Beek Position Smith. 
(Optical Soc., Trans. 27.4. pp. 265-266; Dise,,, 266,, 1925-1926,)---The 
position in which the amount of:energy within the first dark ring of 


ptesence of moderate amounts of aberration, 


2846) Optical Determination of the Thickness, of a Layer 
R. and: J, T..Groosmuller, (Phys.. Zeits,, 27. pp...5 522, 


atoms thick ; on repolishing, thin wae fem ston only, 
formation of; the layer ia attributed.to moisture. 


Determination of the Dispersion of Double. Reaction aa the Thick- 
nassof Crystalline Plote.; T. Hori... (Kyoto Coll -Sci., Mem, 9, pp, 313-314, 
May, 1926. In English. )—A brief note on an interference method 
measuring the thickness of a fo an. accuracy of one- 


2818. Thterference Wolfers. Rendus, 
182. ‘pp. 1532-1534, June 21, 1926.)+-Following up previous’ work [see 
Abstract ‘992 (1926)), in which, for thé gréen ray of ‘mercury andthe 
group 3660 A., the distance * between rae of the gedmetric shadow 


and the second minimum v the author n now éxtends this 


"2819. Dispersion of ‘Birefringence “in de 
(Comptes Rendus, 182. pp. 1534-1536; Jane" 21,' 1926.)— 
The. specific birefringencies of ‘active’ camphor and of inactive ¢amphor 


2820. Polarisation of Light in Media. I. Pokrowski. 
(Zeits. f. i? ber 37. 10-11. pp. 722~727, 1926).—Sequel to [Abstract 1549 
(1926)].” the particles are a little larger than the wave-leifgth of 
and refraction: af ited: peti ral 

2821, Rotatory ‘Power ‘of. Orgattic Function, of, 
PH: Glucosamine, E. Vellinger. .-(Comptes Rendus, 182. pp, 1625- 
1627; June 28, )1926.)—The. muta-rotation glucose, which is usually 
regarded as an ampholyte, is greatly accelerated for extreme, values of 
the pH,-but the ‘final rotation reached is sensibly constant, The, molecule 
of glucose exhibits neither acid nor basic functions capable of explaining 
its amphoteric character. In the case of glucosamine; the final rotatory 
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power varies with the pH of the solution, the curve expressing the nature 

2822. Influence of Viscotity on Specific Retetery: Pewee. P, Achalme 
J. Achalme: (Comptes Rendus, 182. pp. .1539-1641,, June 
1926.)—By the ‘substitution in varying. proportions of a saturated 
_ solation df citric acid for water in N/4 tartaric acid solutions the viscosity 
of the’tartaric acid solution is varied over, a wide range, increase of 
viscosity being regularly accompanied by a diminution of specific rotatory 
power. In another series of determinations the viscosity is:kept constant 
and the effect of varying tartaric acid concentration on specific rotatory 
power is compared with its effect when produced by simple dilution with 
water. The fesults indicate that concentration has no direct effect on 
rotatory power, the latter by the produced 


2823. Rotatory Power of Quartz in the Ultra-Violet. 3. Diiclaitand 
Jeantet. (J. de Physique et le Radium) 7. pp. 200-203; July} 1926.) 
The light from a spark between alumiriium électrodes was polarised and 
analysed by reflection from black glass before and after passing through 
a column of quartz 40 mm. in length; the continuous spectrum ‘was 
then analysed by refraction through a quartz prism and the positions 

the extinctions recorded, ‘The observed rotations per’ mm. ' 
from 91- for 3087-60 to 370- 9° for A = 1853-98 ALU. M. 


"2824. The Rotary Power of Tartavic Acid. R. Lucas. 
Rendus, 183. pp. 29-31, July 5, 1926.)—A whole series of observations 
relative to aqueous solutions suggests the possibility of two aes of 
tartaric acid, while, on the other hand, observations of the acid in th 
presence of various substances. (boric, tungstic acids, for instance) do, no 
agree with this. simple explanation of the observed anomalies. ta a 
study .of camphor it is shown that similar anomalies arise from the 
presence of two forms in variable proportions, and it is therefore suggested 
that the behaviour of tartaric acid in presence of these latter bodies 
might be connected with the appearance of one or more new forms, the 
réle of B,O3, Wo,He,, etc., being to modify the proportions. Fro on 
experimental results and theoretical deductions concerning the gené 
relations which should exist, it is concluded that a new form arises which 
is strongly dextro-rotary and appears in proportions variable with the 
It is that maleic behaves similarly. 

‘eer os M 

2825. Sensitisation: for the Eniive Visible B. ‘H, Carroll. 
(Optical Soe. America, J, and Rev. Sci. Inst, 13. pp.. 35-37, July, 1926.)— 
The following bath is recommended for panchromatic plates: 1500 c.c, 
distilled water; 15 c.c. pyridine; 6 c.c. pinacyanol solution 1: 1000; 
6 c.c. pinafiavol solution 1: 1000; The pyridine arid dye solutions‘ are 
mixed atid then added to’ the water. Plates should be washed for five 
minutes in distilled water and then bathed for one hour at a temperature 
not highér ‘than “15°C. The quantity given above is sufficient |for one 
dozen plates 5 * 7.° Spectrographic tests. show very considerable 
increase of speed together: with minimum of sensitivity, 
usually found in the greens 2 
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2826. The Relation between the Chemical Constitution. of Different 
Organic Liquids and the Optical Transmissibility of Papers., saturated 
with Them. Part I. 8. 8. Bhatnagar, N. A. Yajnik, M, Prasad and 
B. Ahmed. (Zeits. phys. Chem. 122. pp. 88-100, July 20, 1926.)++The 
photometric: measurements recorded in this paper were made by means 
of a Nutting spectrophotometer, full details of the method being included. 
A neééssary condition for illumination is good spreading power of the 
liquid.’ Liquids which allow of illumination do so. in a definite manner 
with incréasing amounts. It has not been found possible to evaluate 
exactly the minimum limit of illuminative power owing to experimental 
difficulties due possibly to the orientation of the molecules in thin layers. 
The maximum limit, however, has been very rigorously investigated, 
and the generalised results appear to be: (a) That the factor of maximum 
illumination is a characteristic property of a liquid which is . closely 
bound up with its’ refractive index and its spreading power on. paper, 
and that the maxinium illumination of the-system paper-liquid is attained 
when its refractive index almost attains that of the pure liquid. (6) That 
the factor is an additive property of the liquids employed. . The investi- 
gation of numerotis homologous series gives a more or less constant value 
for the CHe group, and among different influences by which ) changes 
can be effected that of chemital constitution is the strongest... That 
isomers give differing illumimations; the normal affording higher) values 
than the iso-compounds. ‘(d) That the aromatic. hydrocarbons, show 
deviations probably on account of their peculiar constitution and incom- 
oe saturation. (e)°That a most striking’ parallelism exists between 
| illuminating powérs and the boiling-points, which are found to; increase 

or decrease together. The maximum illuminating power is;thus a unique 
and characteristic property of liquids, anid may afford valuable informa: 
tion with respect to the orientation and chemical constitution 


2827: of Light on Concentrated Aqueous Solutions of Ammonium 
M. Holmes. (Chem. Soc., J. pp. 1690-1693, July, 1926.)-- 
Liesegang (1894) noticed that concentrated aqueous solutions of am- 
monium (or other) thiocyanate, if exposed to: sunlight for one minute, 
turn bright red, the colour disappearing in the dark after two minutes, 
On investigation of this phenomenon, it is found that fresh concentrated 
ammonium thiocyanate solutions turn pink after exposure in glass vessels 
for five to fifteen minutes to the light.ef the quartz mercury Jamp, but 
never become bright red; trates of gas are evolved. A less intense 
coloration appears if the solution: is contained in a quartz vessel. The 
colour fades slowly in the dark. \Similar results are obtained if sunlight 
is used. The solutions must be freshly prepared to sham theee 

It is suggested» that thé»absorption: of alize-viclet light 
causes the irreversible photo-reaction NHjCNS — >» NH,CN -+-. (as sol); 
that the insoluble’sulphur forms aggregates of sub-microscopic size which 
are responsible for the pink colour; that these sub-microns can slowly, 
unite to form particles of microscopic size which are virtually colourless, 
and that this process of coagulation is accelerated by addition. of 
potassium cyanide or by ultra-violet: light of shorter wave-length. The 
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2828. Spectrum Sensitivity of Photographic Plates for Co 

H. Armangau, (Rev. d'Optique, 5. pp. 213-216, May, 1926.)—As. a 
source ‘ofetiergy an electrical resistance stove. is used capable of working 
to 1400°C)) but mostly employed at. 1100°C., The distribution. of energy 
in the spectrum of radiations from the interior of the stove being known, 
spectruti photographs are obtained on the same plate for different 
degrées Of weakening of the source. A curve of blackening for different 
corresponding energy necessary to give a certain fixed density. : 
are given of the apparatus employed. The curves obtained connecting 
wave-letigth with the logarithm of the photographic intensity all show 
the ‘same logarithm of intensity rises. rapidly. at first _ 
with decreasing wave-length to about 4700 ys and then slowly to 4300 py, 
while later it decreases. Preliminary tests indicate a slow displacement 
of the maximum towards longer wave-lengths with increased sensitivity 
of the photographic plates. [See also Abstract 1766 (1924).} - RUSR. 


2829. Unit of Photographic Intensity, Report of 0.S.A. 
(Optical Soc. America, J. and Rev. Inst. pp. 567-586, June, 
1926:);\—One of the chief problems in establishing standardised methods 
of plate-testing is the adoption of an international unit of photographic 
intensity: Fhe committee appointed recommended, that. the..unit 
of photographic intensity be defined as one visual. candle-power. of 
radiation having a spectral composition in the region between,.350 mp 
and 700 mp, identical to that emitted by a complete radiator (black 
body) at a ‘temperature of 5000° K; (2) that in the determination . of 
speed the illumimation incident on the photographic material shall be not 
less than 1-0 nor greater than 10-0 metre-candles ; (3) that the exposure 
be rion-intermittent and that the variation in exposure be produced by 
a’ variation of the time factor of exposure. The recommendations of the 
Congress on standard light for sensitometry, exposure to light, develop- 
ment of the ‘negative’ and ‘subsequent manipulations, measurettient of 

2830. Effect of Bvacuation of Photographic. Plate on its Sensitivity 
Oo: Masaki. (Kyoto Coll. Sci., Mem, 9%. pp. 285-302, May, 1926. : in 
“or ‘increasing ‘the: pressure the surface 
photographic emulsion it may be possible to vary the sensitiveness and 
the cdiitrast''of density. The ‘author has examined the variations of 
inertia’ and contfast by evacuation. Im many plates the inertia. is 
decreased; i.¢.' the sensitivity: is» increased and: also the contrast’ is 
increased by the evacuation of the photographic emulsion before the 
expostire. Similar and more ‘remarkable results are obtained when the 
plate is exposed in a partial vacuum. These effects are generally greater 
in plates of low'than im those of speed. the easesof prolonged 
exposure to light, that tias a véry small photographic action on the plate 
in) the ‘partial vacuum, ‘the sensitivity decreased) inversely while the 
contrast increased more*markedly than'in the previous case, and the 
two ‘characteristic curves, treated and untreated,» intersect .at: a /point. 
Therefore the’ ¢vacuated: plate: has greater density ‘than the untreated 
when the ¢xposure tothe fed light) is shorter. . Hence there: is lessfog 
on the evacuated plate than on the untreated plate during development. 


emulsion, but the removal of other occluded gases probably plays some 
part in them as well. {See also Abstract 94.(1925).} G. 


2831. A pplication of Kathodic for the "Preparalion 
Photometric Wedges in Platinum. F, Artigas. (Rev. d. Optique, . 
pp. 217-226, May, 1926.)—In. this paper an account is given of a series 
of researghes made with a view to replacing gelatine photometric wedges 
by wedges more “ neutral’ and more lasting, prepared by the kathodic 
pulverisation of platinum. This metal not being rigidly neutral, for all 
radiations of the visible spectrum, an attempt is made to obtain absolutely. 

proportion... (See also, Abstract 2135 (1924). 


2832. ‘Photography — Diffuse and Specular 
(Eastman Kodak Co.. Research Lab, Comm, No. 258. Optical 
America, J. and Rev,'Sci. Inst,, 12..pp. 659-565, June, 1926.)—-A chart 
of the logs.of diffuse and of specular density gives a straight jine., The 


Ei. Litee Bull, 3. Sér. pp. 291-320, Nov., 1925, and 4! 


with the of the effect on 
H 


Solid ‘E. Merritt. (Optical Soo. America, J; and~ Rev. 
Sci. Inst. 12. pp. 613-622, June, 1926. )—The explanation of the optimum 
concentration given by Bruninghaus [Abstract 376 (1916)} 
no experimental confirmation, and his equation I= K. x. hs’ 
represent recent measurements, Perrin [Abstract 1214 (ge) has: tox?! 

ed two alternative reasons for thé decrease of the luminescence at 

higher éoncentrations. Adopting Perrin’s second hypothesis, the 


expression. ™ is obtained, where is the, molecular 


concentration of the impurity in the solvent, This agrees in character 
with most observations. A quantitative test of the equation has recently 
carried out by Nichols and Slattery [Abstract 2087 (1926)] for the 
case of three and an as can 


2835. Qualitative Study of ing “Fluorescence ‘Vapour. 
P. Daure, (Comptes Rendus, 183. pp. 31-33, July 5, 1926.)—“Certain 
absorbirig vapours give rise to a fluorescent radiation (or optical — 
resonance), certain rays being re-emitted almost isolated or perhaps 
with. satellites, The intensity of. the fluorescence decreases as the 
pressure increases by addition of transparent gas.,, The thor has 
studied the resonance radiation of bromine vapour. using solar light as 
incident radiation. By interposition of different filters the piece 
radiation, has been. localised..as between 5000 and 5600 A., 
frequencies here coinciding with bromine absorptions. The well-known 
modification of the rays by. is, The 
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re-emitted light, which appears in a small spectrograph to have a continuous: 
spectrum, the dispersion being too small to separate the crowded lines, 
contains more long-wave radiation than the incident light. The author 
is of the opinion that the fluorescence of bromine vapour consists in the 
re-emission of absorption lines accompanied by satellites situated towards 
longer wave-lengths. The light absorbed by the continuous band does 
not give rise to re-emission. OW, V. M. 


2836. Path of Light Quanta in an Fused Field. G. N. Lewis. 
(stat: ‘Acad. Sci., Proc. 12. pp. 439-440, July, 1926:)—Defends against 
the criticism of Tolman and Smith a proposed crucial experiment intended 


to decide sharply between the “author’s new™ and all “previous — 


theories of light. _ GE. 


2837. Luminosity Duration of Atom with Referenie to the Alkalies 
and inthe Magnetic Field. E. Rapp. (Ann. d. Physik, 80. 5. pp. 624— 
poe’ July 13, 1926.)—The data obtained by Wien’s method [see Abstract 

379 (1920)] for the luriinosity duration of atomis has hitherto not been’ 

explained either on the Maxwell theory or from quantum considerations. 
In view of the paucity of data, the present investigation relates to further 
measurements of the luminosity duration of metals of the alkali. series 
by a somewhat modified Wien procedure. Bright alkali canal ra s 
were produced by bombarding a salt anode with electrons from a glowing 
wire. The spectral lines of the subsidiary series of lithium and the chief 
series lines of potassium have been photometrically examined and the 
fading constants evaluated. An external magnetic field of 12,000 gauss 
perpendicular to the canal rays was found to have no appreciable influence 
on. the manilte- A certain amount, of ere treatment is included. 


| 2838. Effect an Electric Field on the Radiating Hydrogen Atom. 
K. L. Hertel. (Nat, Acad. Sci., Proc. 12. pp. 440-442, July, 1926, )— 
It has been found experimentally that the light from a radiating hydrogen 
atom in the canal rays at reduced pressures is partially polarised , wi 
the electric vector r the stronger component parallel to the bundle. 
This ‘polarisation decreases faster than the intensity as the radiating 
process goes on. When the rays enter or leave an electric field the 
polarisation is altered in the same direction in each case, such that the 
component at fight angles to the bundle is increased relative to the 
component parallel to the bundle: In a uniform field ‘there is’a tendency 
for the polarisation to gradtally disdppear as in the absence of a’ field. 
The effects due to the field can be noticed at 15 volts per cm. and incfease 
up to the strongest tried (8000 volts per cm.). No certain effects due to 
field at right angles athe sys could. be observed. 
Ger. 


2839. Some Relations between the of Different Atoms 
of the Same Electronic Structure. Part II. Aluminium-like and Copper-like 
Atoms. D, R. Hartree. (Cambridge Phil. Soc., Proc. 23. pp. 304+ 
$26, July, 1926.)\—The’ relevant results from a previous paper [see 
Abstract 847 (1925)] are summarised. The main new results are for 
penetrating orbits.’ Assuming a central field ‘of force, it is shown that 
the qtiantum defect ¢ for such an orbit can be expressed as the sum of 
contributions from thé électrons in groups of Sore orbits of Crete 
VOL. XXIX.—A.-——1926. 
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principal quantum number m; and: further’ that if for a given atom in 
different states of ionisation corresponding orbits of the series electron 
are compared, the contribution to g from a set of core orbits of given n 
is very nearly independent of the degree of ionisation so long as the 
number of electrons in core orbits in the group remains the same. It 
follows that, if g is the quantum defect fora term of the spectrum of an 
atom core charge C, the core of which contains sy orbits of principal 
quantum nuomber'M. and none of higher quantum number, and @” is 
the quantum defect for the corresponding term ‘in the spectrum of the 
atom of the same element with core charge C + sy, which differs frem 
the atom of core charge C only in lacking the»core orbits of»principal 
quantum number M, then ¢— q’ is approximately the contribution 


from the core orbits of principal quaritum number M tovthe quantum 


defect for the term of the atom core charge C. It is shown that if 
corresponding terms of different atoms of the same electronic structure 
are compared, for large values of C the contribution to ¢ from any group 
of core orbits should tend asymptotically to be proportional to: the 
average true mean radius of these orbits, and its reciprocal should tend 
asymptotically to be linear in C. Similar relations are obtained for 
Q = dqgjd(v{R). These results are compared with the values of ¢ dediced 
from the terms of such observed spectra of aluminium-like and coppét-like 
atoms as are available, and it is found that though the theoretical Tela- 
tions are only established as asymptotically true for large C, there is a 
considerable measure of agreement with spectra for small. role of C, 


“2840. Spectral Structure. Progress Committee for (Optical 
Soc. America, J..and_ Rev, Sci. Inst, 12. pp, 587-611, June, 1926.) — 
This is a report of the committee on physical optics, and gives a clear 
summary of the work done on spectral structures and their theory, 
spectral intensities, spectral series and atomic structures, rete 
resonance radiation, photoelectric effect and the velocity of light 


bibliography of 125 references is appended... » S. 
2841. Interpretation of Spectra. O. Laporte. (Optical Soc. Aimerica, 
J. and Rev. Sci. Inst. 13, pp. 1-24, July, 1926.)—The first part of the 


paper deals with recent theory, and after a comparison of the three 
prevailing systems of quantum niimbers, considers the behaviour of an 
atom in a magnetic field. “The occurrence of polyfold ‘terms and their 
Zeeman patterns ate thus accounted for. The spectra of multiply 
ionised atoms are then. considered. In the second part of, the paper 
the methods deyeloped in the first part.are applied to small \periods. in 
the first instance and in detail, to. the of the 
long POTION. F.S. 


J and Rev. Sci. Inst, 13. pp. 89-98, July, 1926.)—One of a series of reports 
prepared at the request of the National Research Council and presenting 
in brief outline “a summary, tore or less critical, of the methods which 
may be employed in various kinds of physical measurements, the present 


report dealing with vacuum spectroscopy. Ge. 


2843. Study of theStructure of Bromine Lines: Hort: (Kyoto 
Coll. Sci., Mem. 9. pp: eee 
VOL. XXIX.—aA.—-1926. 
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analysis of the lines an: echelon grating consisting of, twenty plates 

1-5 cm. thickness was used in combination with a constant deviation or 
direct-vision prism. The structure of some fifty lines. is described, those 


2844. Reversal: of the .Hydrogem | Series im the Extreme: Ultra Violet. 
T. Lyman: . (Nature, 118; pp, 156-157, July 31, :1926.)—A repetition. of 
previous experiments {see Abstract 2975) (1924)} withthe .purpose of 
improving the technique and confirming the results. The best results 
were Obtained by admitting hydrogen into the discharge-tube at a pressure 
of about 1 mm. On applying the explosive condenser discharge the 
first members of the seriés—1215:6,) 1025-8) 972-5; 949-7-+appear 
on the photographic plate sharply reversed." It seems that a very small 


by 2845..Secondary Spectrum of and, of Hi. 
H,D...Smyth and GC, J. Brasefield... (Nat... Acad: Sci,, .Proc.,.12. 
PP. 443-447,, July, 1926,)—-As positive ray analysis has shown. that under 
proper conditions Hy" ions are far more numerous than ‘Hg ions,.a 
to Hs or Hj. Purified dry Hydrogen was passed ‘continuously into a 
with a tungsten filament kathode. To the side of the 

harge-tube was attached 4 device for measuring the felative’ ‘ton- 
centrations of different ions. A photograph of the é discharge was’ 
simultaneously, The results so far obtained show that the conditi 


which favour the production of Hy also fayour of Fu 
bands. particularly, thoes in the red. 


3846. A Simple Tae te 
the Balmer Lines. of - Nakamura. (Kyoto Coll..Sci., 
Mem. 9, pp. one 366, May, 1926. In English.}—A short description of 
a.vacuum tube containing a hollow cylindrical kathode.3 cm, long and 
5 mm. diameter suitable for observations of Doppler-effects in hydrogen. 
Various photographs of ea are included weed me doubled lines of 
the ner series. W.V.M. 


2847. Dissociation and Spectra of 
ani Potassium Todide. W,R. Brode. (Am. Chem. Soc., J. 48. 
pp: 1877-1882; July, 1926. )—Thie absorption spectra of KI solutions are 
determined under various conditions, and it is found, particularly with 
highly concentrated solutions, that, the satellite band has the same fre- 
quency, of vibration as the first absorption band of I.in KI, 
satellite band is increased, while. preserving its type, by. exposure to light 
under oxidising .conditions, and can be. remayed by the. addition . of 
cone It is concluded that it is.due to, free I and not to KI. The. 

iom spectra of I are determined in alcohol, aqueays KI, .and. 

CCl,; in CCl the absorption spectrum is remarkable for its high trans- 

mission in) the ultra-violet, giving rise to the suggestion that ‘such a 

solution might find considerable: use re filter to pm. 
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members of the series were obtained with helium containing a trace of 
hydrogen. E..F. 
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2848. Simple’ Spectral “Apparatus K. 
Phot. 24. PP. 219-223, 1, 
2849. Ulira-Violet Absorption Spichew dik 
of Bromide and Loi. H. C. Tingey and R. H, 
Gerke. (Am. Chem. Soc., J.48. pp/1838-1850, July, 
graphs are given of ultra-violet eauanitea ‘spectra of carefully purified 
pe gy hydrogen bromide and iodide at various temperatures and pres- 
sures, the source of radiation used being ‘the continuous ‘spectrém from 
a hydrogen’ dischatge-tube. It ‘was ‘not fourid possible to excite an 
emission spectrum of hydrogen bromide in the ultra-violet by means 
of either an electric discharge through the gas or active hitrogen: 
The photographs of the spectra show no band structure, but exhibit 
continuous absorption extending from the limit of the quartz region in 
the ultra-violet to a long-wave limit, which ‘is 2640 A: for hydfogen 
bromide and 3320 A. for hydrogen iodide. The data support thehypo- 
thesis that this is a case of molecular absotption in which the function 
of the radiation is not to produce a band-spectrum, but to produce direct 


2850, Absorption Spectra of Ethylene Derivatives. (J. 
de et le Radium, 7. pp July, 1926.)—The results are 
given of measurements of ‘the’ ultra-violet absorption of 
derivatives of ethylene, namely dichloro-, dibromo-, diiodo- chloro- 
bromo- and chloroiodo-ethylenes. Those containing iodine show an 
inversion of absorbing power above 3000 A. ‘Reference is made ‘to: the 
similar behaviour of benzene derivatives. ‘Errata (iia:, P. ‘a Aug.; 
1926.) 


2851. Bands of their Modif 


In English. Cottiin 177 from the Phys. Lab., Leiden.)—Experi- 
ments on zenotime, tysonite, parisite and bastnesite. The 
band-spectra, rich if lines at the température of liquid air, simplify at 
14° K. and on the whole still more so at 4°-2K. (liquid He); but new 
lines also’ appedr,’ ‘Tit’ “a tmaghetic’ field ‘the components resulting@rom 
the resolution of the bands correspond to the absorption of circular 
vibrations; the variations of the ‘period were independent: ofthe 
températuré down to 4°-2 K. The dissymmetry im the intensities of ‘the 
components corresponding to oppositely circular waves was accentuated 
at 4°-2'K: ‘The rule, valid down’ to’ 14° K.) ‘that the’ tendency ‘to dis- 
étry is shown ‘by an increase in intensity of the components. dis- 
towards the shorter wave-lengtlis, is departed’ from at 4°*2-K: 
some exceptional cases. The magnetic’ rotatory gee continues 
and directly to the magnetic field, subject tq correction under which 
the increase with is smaller at lower temperatures 
VOL, XXIX.—A,— 1926. 


+ 
A 
“ 
< 
Ca 
at ; Vnnes and W 
4 
= = aan sa ake hae af abe aa Aa 
4 


854 SCIENCE) ABSTRACTS. 


ratio of the rotations at two temperatures is not completely independent 
of the wave-length. There appear to exist two kinds of magnetic rota- 


tion of the plane of polarisation. One of these, generally in a positive 
direction, is the result of the Zeeman-effect on the absorbed rays, and its 
existence is apparent from the dispersion: The other should occur in 
paramagnetic bodies, be negative, and result from a disymmetry. of the 
intensity in the absorption of opposed circular waves caused by orientation 
or distortion phenomena brought about by the field. These two opposed 
effects should be superimposed in paramagnetic bodies, one or the other 
predominating. The magnetic rotary power of paramagnetic substances 
is negative, but is sometimes positive. 


Band —Serias...in injve-Red Absorption Spectra of Organic 
Compernds. Part. II, J..W., Ellis. (Phys. Rev. 28. pp. 25-35, July, 
1926.)—-The éhocention bands of secondary intensity occurring, in addi- 
tion to the more pronounced members of the previously described C-H 
series, in the short, wave-length infra-red spectra of methyl iodide, 
methylene chloride, methylene bromide, methylene iodide, chloroform 
and bromoform are accounted for on the basis of linear C-Cl, C-Br and 
C-I series starting at 16-8, 17-2 and 17-5 respectively ; and on the 
basis of simple additive combinations between these frequencies and 


2853. Infra-Red Absorption Spectra of Cochie Derivatives... J. 
Lecomate. (Comptes; Rendus, 183. pp. 27-29, July 5, 1926.)—The 
author has compared the absorption spectra of benzene derivatives and 
cyclohexene and cyclohexane derivatives between 2-85 4 and 8 y, that is 
to say, compounds containing triple, single and no. double bands 
respectively. The effect of the bands is difficult to explain, but they 
cause no real bands in this region but a reinforcement of absorption in 
certain regions, uniting, for instance, several small bands in the region 
of 6 into one large one in the passage from cyclohexane to cyclohexene. 
The two chief zones of opacity are 3-54 and about 7u separated by a 
zone of feeble absorption. The introduction of a methyl group. causes 
a strong band to appear at 7-40 or renders the band more intense if it 
already ‘existed. The: groups CO, OH,.and Co in cyclohexanone, 
cyclohexanol, and acetate of cyclohexyle make the spectra simpler by 
bands between and 6-5y. A table of maxima 

the [See Abstract 1647 (1925).) W. V.M. 


2854. Band-Spectva of the. Hlelegens. G. Nakamura. (Kyoto Coll. 
Mem. 9 pp. 315-367, May, 1926. In English.)}—For photo- 
graphing the spectra a, Michelson 15-cm. plane grating was used in con- 
junction with a collimator lens of 3:7.m. focus and telescope aig thal 
of 5°5 m. focus. In the fourth order the dispersion was about 0-75 
mm. Preliminary measurements were made with a spectrograph eth 
a Hilger replica grating giving 0-043. mm. per A. in the first order. In 
the first part of the paper the effects of higher temperature and foreign 
gases upon the absorption of iodine. vapour are investigated. The 
absorption in the red develops to a remarkable degree as the temperature 
is raised, the bands being attributed to a highly activated diatomic 
molecule. Under high dispersion the lines eid to idtites complete 
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dissociation. ‘The effects of admixture of Hy, Ng, COg, air,.CSy 
vapour, alcohol vapour, etc,, were tried...The action of all is similar, 
but the inactive. gascs are less operative than the chemically. active. 
Lines become diffused as the pressure, of gas is raised, and generally 
speaking the lines strengthened by temperature are suppressed.by a 
foreign gas. The second part of the paper.is devoted to an analysis of 
the spectra of I; Br and Cl. Although Mecke’s formula is found not to 
be applicable 'to the red bands of iodine at low temperature, it can be 
extended tq the thirty new edges found at high temperature. Tables 
are given for all three vapours showing the agreement of the observed 
results with the formule of the Deslandres type. F. S. 


2855. Fine Sirvictuve of Lineé! H. and T. 
‘(imp. Acad. Téky6, Proc. 2. pp. 201-203; 
English. \—The structure of ‘a number of lines was examined, using four 
quartz Lummer-Gehrcke plates. The characteristic feature is the strong 
reversal indicated, especially when the vapour is dense. The position of 
the satellites depends on ‘the condition of the source of light, and there 
is some doubt whether the interference’ points observed refer to real 
satellites, or are produced by some ‘condition of the — round the 


Cadmium, Y. Fujioka. (Inst: Phys. and Chem. Research, Tdkyéd, 
Sci. Papers, aoe 68. pp. 46-53; July, 1926, In English.)--An experi- 
mental investigation by the Lo Surdo method of the Stark-effect for 
ean and cadmium is described. In the electric field the lines of the 
use series were found to be displaced towards the higher wave-lengths, 
and it was noticed that their intensity was enhanced. As in the case of 
ury, considerable numbers of “forbidden lines ” violating” the’ rule 

for change of azimuthal quantum rumber appear under the influence of 
the field. These were examined atid their intensities compared with those 
of neighbouring lines of the diffuse series. The data obtained enabled 
several hew energy levels to be determined. Bs 5 S. S. 


2857. Distribution of Intensity in the Fine Soncnld (Satellites) of the 
‘Cadmium Triplet. J. L. Snoek and T. Bouma. (Zeits. f. Physik, 
38. 4-5. pp, 368-369, 1926.)—The measurements of the intensity, of the 
fine structure of the mercury: lines 6461, 4359 and 4048 A., which had 
been made by Snoek [see Abstract 1579 (1926)), are now extended to the 
analogous cadmium triplet. In order to minimise absorption, an inter- 
mittent cadmium arc in vacuum was employed. On account of the 
long exposure necessary with the arc, the difficulty in the observations 
is such that the measurements. are not so exact as in the case of the 
mereury triplet. No satellites have yet been found in the case of zinc, 
but with greater resolving power and a more suitable source of light 
these should be found, and are in this 
view.. 


Explosion Spectra of Hg, Cu and Fe. Hori. (Kyoto Coll. 
Sci., Mem. 9. pp. 379-403, July, 1926. In English.)}—The wires were 
exploded in a confined space by rectified current from a 1-kw. trans- 
former used to charge a 0-3-mf. condenser. In the case of Hg the 
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filament was obtained in.a very fine capillary, mounted in a fibre block, 
Spectra were taken simultaneously with a constant-deviation 

graph and a ‘small quartz’ spectrograph. Tables are given of the lines 
found in absorption with their series notation. It’ was found that a 
continuous background is developed by exploding Hg in a confined space 
both at atmospheric and reduced pressures.’ A number of absorption 
lines dué to ¢xcited atoms was obtained. The order! in’ which lines 
appeared revérsed was studied by varying the voltage. The subordinate 
seriés lines of Na, ‘unclassified pairs and triplets of Ca, ee and 
the Swan spectrum were observed reversed as impurities. FS. 


2859. Spectroscopic Study of the Deskange in Helium. T. Takamine. 
(Inst. Physivand Chem. Research, Tékyé6, Sci. Papers, No. 69. pp. 56-61, 
wo methods of excitation were used, The first: .was 
‘Anderson’s method of exploding wires, the).gas being contained in a 
pyrex glass tube with quartz window. From 10 to 300 flashes were used | 
for one exposure, and the spectrum was photographed with a metre con- 
cave grating. | The lines A4922 (2P-4D), A4472 (26-4d) and A3203 
(ionised helium line) were found to show a depression of intensity in. the 
middle. This is attributed to the imteratomic field produced by the 
closely packed atoms at high current densities.. The second method of 
excitation was condensed discharge at fairly high pressures. For this a 
pyrex glass tube, with intetnal capillary which could be viewed) end-on, 
was used. In this case the lines A6678 (2P-3D), A5876° (2p-3d) and 
A8889°(2s~3p) showed a depression of intensity. The same explanation 


2860, Stark- -Effect of Lithium Anode Rays. A. Poirot. (J. de 
Physique. et le Radium, 7. pp. 217-224, July, 1926,)—The halogen salt 
of . lithium. was mounted on a platinum point and surrounded by a 
beating coil.. The rays, after passing an iron wire grid, proceeded to a 
polished copper, plate. .The potential between these could be varied 
from 0, to.15,000 volts. Detailed results are given for the 4602 line. It 
was noticed that in iptense fields the red colour of the tube changed to 
blue. The electric field in the tube has also been studied, the conclusions 

confirming hypotheses made. the conditions of emissign of 


2861. The Spark of Potassium. L. de Bruin. (Zeits: 4. 
38. 1-2) pp. 94-103, 1926.)—According to the Sommerfeld- 
Kossel displacement rules the spark spectrum’ of potassium should be 
similar to the arc spectrum of the rare gases and particularly to that of 
argon. The heon spectrum, according to Paschen, gives 12 term series 
in the first subsidiary, 4 in the second subsidiary and 10 in the principal 
series. Landé has investigated the inner’ quantiim numbers. The 
argon spectrum has not yet beén analysed. Electrodeless discharge in 

ium vapour was used’ by the present author, the’ paper containing 
a large number of observed and tabulated wave-lengths. The dispersion 
was 8-7 A. per mm. in the first order. It was found that a large number 
of lines in the K II spectrum may be arranged in groups of 10 lines with 
constant differences, and a scheme of levels is drawn up similar #6 the 
Scheme ‘for fieon. ‘A’ tenfold P term is found!’ The P terms ‘have the 
Same inner quantum numbers as the P term of neott, -_ the P differences 
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to. call the system, which by analogy. with. the parhelium ‘spectrum. mi 
include’ the ‘tiormal state of the spectrum, the 
being denoted: by analogy, .with the orthohelium,;spectrum as. 
Li ‘Il .o-spectrims ‘As first, observed by. Schiiler [see Abstract 110’ 
(1925)}:and recently confirmed by the author, the Li I] o-spectrum. is 
not a doublet but seems.to beja special type of triplet spectrum. The, 
by Schiller. (See Abstract 2602 (1926).] HY ake had 


| 2863, Elecivric, Stinulajion of Metal Vapours in a Ki 
Furnace... _(Zeits. f. Physik, 6-18 Bp. 
)—-Method, described... The spectra obtained have the Of 
arc spectra; .they are of great intensity, and they show a great is- 
persion of extraordinary also ‘for 


A.T . (Zeits. f. Physik, 37. 9. pp. 676-680, 1926.)— 


‘an electrid field of 50,000 voltsfein. ‘only the lines 2p; — 3(d;,D) ‘and 
3(d;, D) of the optically excited spectrum were markedly ‘afieeted: 

A disappearance of the’ lines ‘takes owing ‘to the fact that these 
lines are displaced With tespect to ‘the exciting emission’ lines of the 
a $ the, lines 2/; — 2s) are unaltered, only the state 34;(3 D) is 


of te’ experimental portion of ‘the work 


2865. ‘Spectral: for Rubidium ‘to. Palladium. 
w. F. Meggers’ and C..C. Kiess: {Qptical Soc., America,J. and Rev. 
Sci, Inst. 42. pp. 417-447, May, 1926.)—-A continuation of a former investi- 
gation [see Abstract 849 (1925)}].. The laws of spectral structure there 
exemplified: have been modified and extended,. and. the present, paper 
deals’ with »the regularities ;in the elements of the second long period 
Additions to the rules are the extended selection rule for &, the “quanti- 
tative rules ‘for intensities, and the introduction of the / quantum number 
to replace’ when dealing witha, group.of valence electrons. a 
result of discuésion of. the- regularities the spectra of these elements, 
the intérval-ruleiis shown. tobe) only, approximate, and to be in error 
more and more as the elements become heavier. Dnuehras donnie 
séparations are qualitatively the reverse of those. expected 

Landé g-values for the splitting of.a level in low. magnetic. Rtas de deviate 
from the expected: values to a greater..extent as. the atomic number 
incréases, and they increase progressively as the levels rise. It now 
appears to be a general rule (correcting the earlier paper on this point) 
that true raiss!iultimes/involve the term. with. lowest energy, in. the 
spectrum, although in rare instances, where there. are two or. more Joy 
terms of nearly the same value but with different j’s, the empirical 
ultime may: involve the higher Jevel if this has the, larger quantum 
numbers. are given of typical multiplets element 


it possible to establish a series, scheme ofthe terms, of the lithium, 
spectrum analogous to those of the parhelium spectrum is_ propose 
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Of Stripped Atoms of the Potassium Type. Rv CsGibbs 
and H. E. White. (Nat. Acad. Sci., Proc: 12. pp. 448-451, July, 1926.)— 
From known values for the first doublet of the principal series of .K I 
and ‘Ca II, and assuming'a linear relation between v = 4s — 4p. and the 
atomic he Z, the corresponding value for Sc III was located about 
2700 A’ The separation was calculated from Sommerfeld’s regular 
doublet law and the pair identified in Eder and Valenta’s table. The 
doublet belonging to Ti TV was similarly predicted and found in the 
vacuum spark spectrum ; while that of V V was identified in photographs 
obtained with a vacuum spectrograph. The regular doublet law is thus 
shown to hold for this range of elements, ver 
series to Cr VI and Mn VII. Wik & 


Thcory. of Circulating Electrons. G. Wentzel. (Zeit 


Physik, 37, 12. pp. 911-915, 1926.)—The calculations of Goudsmit ‘and 
Uhlenbeck and others show that the doublet separations of H and Het, 
as well as,of X-ray spectra to a first approximation, are explained if a 
suitable impulse and magnetic moment be ascribed to the electron. The 
difficulty that this theory leads to values of the screening constant of 


2868. The Refractive Index..of Rénigen. Rays. W. Ehrenberg and 
H. Mark,’ (Zeits, Physik, 38. 1-2. pp. 129-136, 1926.)—There are 
anomalies in the -vicinity of an absorption. The Darwin-Ewald th 
[see Abstracts 1079 and 1262 (1914), 670 (1916), 950. (1918)] does not 
thease: Amow equation will be put fogward, A. D. 


2869. X-Ray Spectyva. .and Chemical Combination. E, Biacklin. 
(Zeits. f; Physik, 38. 3. pp. 215-226, 1926.)—A continuation of a previous 
paper on the influence of chemical union on the X-ray spectra of the 
lighter elements ; the results previously obtained and those of B. Ray are 
discussed. When an oxide is formed, the molecules at air-temperature 
contain an amount of energy which is less than the sum of the energies 
of the atoms in their original state, since the heat of combination has been 
given out, and the greater part of this energy must have come from the 
energy of the electron systems, and this must imply an alteration in the 
energy content of the different levels. If this alteration is such that 
the differences between the levels are changed the X-ray spectrum will be 
altered. The shifts of cértain lines measured on the photographic plate 
_ were as follows : SKa, to SO,Ka, 0-361 mm., SKa, to SO,Ka, 0-362 mm., 
SKa, to SO,Ka, 0-362 mm:; so that there is little difference between 
the amount of shift caused by oxidation for these lines. The distance 
from Ka, and Ka, for pure silica was 7-640 mm., and for SiO, 7-823 mm.., 
showing a mafked increase. Interesting results were obtained with the 
other K lines of silicon, and tome tentative theoretical conclusions are 

2870. Very bine X-Rays. A. Dauvillier, 
Rendus, 183. pp. 193-195, July 19, 1926.)—By the method already 
described [see Abstract 2111 -(1926)] the Kg line of carbon has been traced 
to the third order corresponding to 138A., and the Kay, line of boron 
located at 73-5 A. In one instance, when the boron burnt in the tube, 

.2 Of oxygen was found at 24-8 A. No has a 
VOL. XXIx.—a.—1926. 
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characteristic X-ray’ spectrum. nuniber L spectra have) been 
posite woman ge of a Wehnelt kathode charged on the back to prevent 

The La line of Fe has) been :followed to the fourth: order. 
(FO end No elements lighter than 
Cr have’an L spectrum. M-series have: been found for Ta and W, but 
not forZn, Mo or’ Ba. 


2871. A Probable Action of Matter on Radiation Quania. Fi, Wolfers. 
(Comptes Rendus, 183. pp. 276-277, July 26, 1926.)}—An investigation of 
new phenomena presented by light and by X-rays has led to the following 
hypothesis, which has points of similarity with Perrin’s molecular induction, 


viz, > designating as photons the projectiles which are assumed to transport — 


the radiant energy by their posseasion of a frequence periodicity, the author 
supposes that the photons may be repelled by material atoms when they 
pass in their immediate vicinity, at least for the case of orientated atoms, 
which form the surface of separation of two media. This repulsion may 
be imagined as due to a kind of resonari¢e between the photons and some 
resonators, which are just sufficiently removed from: the trajectory, to 
avoid absorption effects. In the case of X-rays the author’s experiments 
have shown that the shadow of an opaque object projected upoma sensitive 
plate is systematically too large, and the real édge of the geometrical . 
shadow is separated from the apparent by a visible fringe. Analogous 
facts are recorded for light from 8000 to 3100 A.U,, and the author’s 
theory of supplementary fringes permits the relative intensities of these 
to be determined approximately by means of graphic constructions: Two 
very different co-existing effects are distinguished : (1) The supplementary 
fringes for light and the unique black fringe for X-rays appear to be due 
to diffused waves at the surface of the screen, and this diffusion demands 
the intervention of certain elements of discontinuity ; (2) a deficiency of 
energy occurs along the edge of the geometrical shadow. paveral Maps 
ck ae but f the 
explanation given at the outset, . Ho. 


(2872. Long-Chain Organic Compounds——X-Ray Study 
of their Structure and Orientation. J. J. Trillat. (Ann. de Physique, 
6. pp. 5-101, July—Aug., 1926.)}—The work of Muller, Shearer, Piper, 
Gibbs and others has shown that numerous long-chain. organic com- 
pounds (fatty acids, alcohols, ketones, etc.) deposited on glass are orientated 
in such a manner as to exhibit,,on X-ray examination, exactly equidistant 
rectangular planes. Spéctrographs, by the rotating cfystal method, 
prove that these planes increase regularly in distance apart with( the 
number of CH, groups in ‘the chain, and, ‘in fact, serve to.identify thé 

compound. The author has repeated this work and has extended 
it on both the*physical and chemical sides: Thus on the physical-side 
he has examined the influence of the method of depositing the. fat on 
the glass os the use of amorphous and crystalline supports for the 
fats, etc. On the chemical side a study has been made of the structure 
of the fatty acids (saturated) up to those of very high molecular weight 
(Cy;, showing that the odd and even series are’represented 
by two distinct straight line characteristics, The soaps of the) fatty 
acids, obtained by the action of the acid ona sheet of lead, give. very 
intense spectra characterising the soap of om 
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variation of the length of the chain as a function of the number of CH, 
gtoupsis very ‘regular—verified from acetic acid up to the acid having 
If’ this manner ‘a length up to 92 has been measured. by 
X-ray method. It is shown that the:X-ray method is very suitable 
afialysis anid identification of numerous organic substances. | | The.suther 
also claittis to have followed, for the first time, by X-ray spectrography,. 
the actual progress of a chemical reaction (oxidation ef a non-sa 
fatty acid in contact with lead) by obtaining poemereny py progress 
in Siti of the molecular changes taking rade AL Bs W. 


28973: Rady B, Rajewsky. 


fPhysik; $7. 9. -pp- 699-700, 1926.)-—The change of wave-length 


was a multiple of the Compton-constant, The data 
scattering ‘corresponding to a Compton-effett, A D. 


2874. The Compton oud Photoelectric Effects for ' Polarised: X-Rays, 
Fe Kirchner, (Phys. Zeits. 27...pp. 385-388, June. 15,. 
usual action of X-rays on matter consists in the absorption of 
original incident energy and.its transformation into kinetic energy | 
electrons and potential energy of atoms according, to the well-known 


equation — hy — AL Since the discovery of the Compton-efféct it 


sin /2 
servation of, energy and momentum —- = ope. Where 
Weighs Bec ths thie scattered radiation. ‘These 
relations give the amounts of energy which an electron can abstract — 
from an incident quantum of given frequency. The: polarisation of this 
quantum is so far not involvéd, but the question arises, ‘How does the 
motion of tlie electrons set free on absorption or scattering depend: on 
the, state of polarisation of the radiation?” 


"2878, Soft X-Rays.” Holweck. (Comptes Rendius, 182. pp. 1337- 
18s, May 31, te paper discusses various critical remarks made 
recently by Dauvillier [see Abstract 2122°(1926)} relative to the publica» 
tions of the author. ‘See Abstract BLW. 


RADIOACTIVITY.’ 


2876. Absorption of ithe Penetrating Radiation of 
brium with its Derivatives. Frilley. (Comptes Rendus, 182. pp. 1461- 
1463, June 14, 1926.)—-The absorption curve in Al,is abnormal and t! 
curve for logy = (x), which starts.as a straight line, increases its slope, at 
continues as.a second straight line after,1-5 mm, thickness of Al.. Similar 
anomalies are observed of the same form with various penetrating radia- 
tions, but always for very small thicknesses.of the absorbers., It is shown 
that’ the phenomenon is not due to diffusion,.as supposed by Hahn and 
Meitner; itis rather ‘the result of the structure of. the preponderating 
pe that of Ac©;, which consists of a small number oflines, ». The 
first straight portion of the curve seems to result from the superposition 
of the normal curvature due to the limited range of groups of very-homo- 
VOL, XxIx.—a.— 1926. . 


Whee first filtered through,0-5 mm. of Ag, 
_Alshows!onky one straight line, coinciding with the the second of, the 
Otdiiary ciitve im. Al. the, observed. 
due to the y-rays, and using the second straight line, the value up = 44-5 
made The uncorrected. value 


of June 14, five thermal springs of 
pe Ouled Ali are in the department of Constantine, 12-4 kim. to * 
-nerth-eastef Guelma... Only, one of these springs is utilised; its tem 
28-2 millimicro-curies of radium.emanation. The paper contains 

ry 

2878.. of om te Reson af 
(Miss) 8 Maracineanu., (Comptes, Rendus,.183. pp. 345-347, Aug. 2, 
(1926. )—A deposit.of solution of, polonium, ona sheet of lead 0 0-1 mm. 
thick gives a feeble ionisation current, which, increases daily. The. effects 
are considerably increased by exposure to the, sun,, the current. 


at ‘the, end. of, twenty-five days, a, maximum, which is seven, times 
‘value at the end of the first day after exposure., The curve of gro 
closely resembles the theoretical curve of the formation of polonium 
(RaF) from which appears, to indicate that the solar rays oke 
Ahe. re-integtation| of Rak. from, Moreover, polonium, which has 
been exposed to. the sun’s. rays, appears, more brilliant to the screen than 
that which has not been exposed, the 


2879. Preparation. of Sources of RaB and RaC. 
‘(Comptes Rendus, 182. pp. 1536-1539, June 21, iets e we 
describes two methods of preparing small and intense radioactive sources 
of RaB + RaC, .In the first method. the. active deposit is concen ted 
field on a surface of appropriate shapé. 
method the radium emanation is condensed on a metallfé’ si 

rae means of liquid air. former method is not v efficient, a ‘yield 
: of only 28 % being obtained ‘from 38 milli-curies of emanation on a 
surface 1;3,mm,-diameter, The method of condensation of 


by liquid air is more satisfactory, a special form of emanation ; 
having been constructed for the purpose. W. 


A880, Radiation from. Radium. J. S. Lattés. (Ann. de 


by absorption of the complex B-. and y-radiation from radiu 
principal. groups, each of these groups being for a 
substance by the mass absorption coefficient up. independent of gor 
superficial mass of the screen traversed, by the tion, The ‘secondary 
A-Fadiation excited in the screens, by, primary y-radiation has been 
studjed and a theoretical formula formula, deduced which is in agreement with 
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‘the wave-length of the primary -radiation, but the quantity is depen- 
bop tig on the natufe of the absorber and, of course, on the intensity 


of the All the principal groups of secondary f-rays 


2881. by RaEm id Spherical Vessels. W. se U. 
bute Chem. 30. pp. 890-804, July, 1926))—Assuming Geiger’s law, 
formule and numerical tables are deduced for the number of ions which 
are produced in a spherical vessel by the qa-rays from a given amount of 


ium emanation in with RaA and deposited on 
the walls, | A. BY Ww. 


(J. ‘de Physique et le Raditim, 7. pp: 125-128, 
'1926})—The curve which Tepresents' the variation of ionisation 
along the track of a parallel beani of a-rays, called ‘the Bragg curve,” 
has studied by many investigators for various groups of a-rays. 
The, authors have now constructed the Bragg curve for the a-rays of 
RaC’ in air by means of a new form of apparatus which presents certain 
advantages from a’ theoretical point of view ‘over appiiratus used’ by 


4 


_ other investigators. The form of the curve obtained differs notably 


from that given by Henderson {see Abstract’ 680 (1922)]. “The range 
extrapolated from the ionisation curve, 6-96 cm. in air at’ 15°C. and 
760 mm. Hg pressure, is in good agreement with the-walue.ditained by 
Henderson and by Geiger.” A. 


Acad. Tékyd; Proc. 2. pp. 204-207, May, 1926. In English.)—Suggests 
that instead of being built up of four protons and two electrons, as in 
the | accepted theory, the a-particle may consist of ‘two protons, or 

“quanta” of positive electricity, which have coalesced to form a sphere 
of the same radius as that of a single proton. If the mass is entirely 
electromagnetic, that of such a sphere will be four times that of a proton. 

N. A. 


2884. Influence of Metallic Screens on Curves. 

gny. (Comptes Rendis, 182. pp. 1614-1616, June 28, 1926.)— 
effect of screens of Ag, Al, and Au has been tried, with screens of 
both single and double sheets. ' The deformation of the ionisation curves 
by these metals is in the order given, Ag producing the greatest effect. 
Neither Bianu’s proportionality law [see Abstract 1679 (1913)] nor the 
systematic augmentation of deformation with atomic Weight is confirmed. 
F.'S. 


| 2885. Scattering of a-Particles through Small Angles. D. C. Rose. 
(Roy. Soc., Proc. 111. pp. 677-690, hay 2, 1926.)—Measurements have 
been made of the single-scattering of a- -particles through angles from 1-2 
degrees to ovér 8 degrees, using gold as the scattering ‘material ‘The 
curves of scattering indicate that the ntclear field obeys the inverse law 
fairly closely for distances from'0:4 x cm. to 1°7 x 10-10: cm. 
from the nucléus. Other experimenters (Rutherford and Chadwi 
have shown that the inverse square law of force holds up to 3-2 x 10 
from the nucleus. The results of the present experiments are not suffi- 
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ciently accurate to detect any shielding effect due to the K shell 
electrons. The curves indicate that this shell is 
appreciable extent. Wentzel’s criterion for single been 
extended,. The effect is practically all due to single scattering when 
the scattering angle ¢ is not less‘than'10w, where w is the angle of single 


Curtiss. (Optical Soc. 9 aril Sei. Tust. 18) ppe'73281, 

July, 1926.)—Considerations of the réqtirements” of “the spectrograph 

that the magnet should” field of 6000 umiform to 

T yoke @ in over a circle at Yeast 15 diameter.” The’ eficlésed — 

‘design was Selected and ‘Atinco'iroh chdsen for the ‘core. The’ pole 

ianee' are 24 cm. in diametér'and the coils about 27 cm: long and wourld 

‘with 2500 turns of No. 10 enamel and cotton-covered wire. Rae method 


2887. Mode” of Radioactivé accompanied by 
Emission. §. Kinoshita, S* Kfuchi and Y. Hagirhoto.’ (imp. 
Acad. Téky, Proc. 2. pp. 195-197, May, 1926. “In English.)-_A” stud 
thas been made by the Wilson expahsién-chambe? method of the” 
of disintegration of single radidactive atoms, ‘with the object of dis- 
tinguishing individual atoms emitting more’ than ‘one B-particle on dis- 
integration. Careful examination of 81 sets of photographs “gives the 
‘result, Nz = 24, Nap = 6, Nag = 65, Nags’ ='8, Which leads"to the 
‘clusion that the ‘fraction of dishiteprating atoms giving rise to secondary 
B-rays is abont 0:2 for RaB’and "for RaC, ‘a result in agreement 
with those of Moseley, Chadwick and others.’ It is emphasised, however, 
that the present résults are based’ on observations’ of individual"atoms, 


whereas those of observers are based on statistical a w. 
he? 


Rendus, 183. p. 200-203, July 19, 1926.)—In previous papers Ntbeer 
‘chiefly metals, have been studied {see Abstracts "779 (F926 
Certain compounds can be split or’cast so as‘‘to form thin’ sheets, 
others have been powdered and uséd’in trotighs ‘With thin bottoms, a 
in the case of liquids, placed in glass vessels with” thin “parallel sities 
These could also be used in an indirect determination, ‘using soltrtions' of 
‘varying concentration. If A»B, is a compound, ‘and 
are the mass Coefficients of absorption of A and B, which, with the excep- 
tion of sulphur, ¢an be cal¢uldted from the formula pip = 15 + 0°142 N, 
then for normal compounds the ‘fiass’’ coefficient of absorptidn “for 
RaE B-rays is very near that obtained from the additive formula 
He = {mPa (uJp)a + nPp(ulp)a}/M, where P, and Pg are the atomic 
‘weights of the elements and M the molecular weight of the compound. 
This law seems to hold for anhydrous compounds, except some which 
contain abnormal groupings. Water is abnormal. : “oe N. ‘A. 
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Dilatometric and Thermal. Bropettios of Glasses composed. “of 

Sodium Silicate. M. O. Samséen. (Comptes Rendus, 183. pp. 285-286, 

July 26,,,1926,)—The properties are ex of glasses compgsed of 

Yarying, proportions of and, NagO. of dilatation. i 

a, minimum, for a, of 56 SiO,, which corre- 
ta. the, compound Sid, Nag The, transformation temperature. 

atamaximum for, the composition Na. whilé i minima, 

attributed to eutectics, occur with composi as OD. either side of 

Proportion... It is, concluded, that, the only. definite these 


Tits 
atietsl srt 


9890. Measurements on Thermal. of Fused 
w. Souder and P. Hidnert. ef Sci. Papers, No. 


1-23, 1926,)--This paper gives the results of an fod ica 
thermal expansion of t fused ‘silica. 
various temperature ranges, between A total of 
48,expansion tests. were made on 17 samples silica. A 
description, of the, apparatus and the methods used in this 
summary. of available data obtained by previous observers. on 
thermal. expansion of. fused silica are given. A critical temperature or 
seisianey, length was, foupd at about, — 80°C. Expansion occurred 
ting fused, silica above, the critical temperature or cooling below this 
perature; .The coefficients of expansion of the transparent samples 
differ,.slightly, from the coefficients of the non-transparent samples. 
Typical expansion curves.are shown and discussed, The authors’ average 
expansion curye.is compared with the results of previous investigators. 
The table in the summary gives a résumé of average coefficients of expan- 
sion derived from the data on all ge! for various temperature ranges 
between 20 and 1000° C. , 


2891, The. “Specific. “Heat of Alloys. Kaw 
(Tokyé, Uniy, Sci. Reports, 15. pp. 251-262,.May, 1926. In Eng 
Report, No, 23 from the Research Inst. for Iron, Steel and other 
Metals. )+rItis shown that in alloys containing up to 50 % of nickel the 
structure. is nickel ferrite, martensitic or austenitic dependent upon 
heat treatment, and that the specific, heat varies accordingly. 
specific heat of alloys containing more than 50% of nickel remains 
unchanged by heat, treatment, and, the structure is austenitic throughout. 
The experimental results show that the specific heats of nickel ferri rrite, 
martensite and austenite stand in the relationship Cau < Cue > Coie 
Corr _to. the rapid increase , of thermal expansion above and 
below, 36 % of nickel, the specific heat, also’ ‘decreases conspicuously on 
both, sides of this percentage. In, annealed alloys the specific heat 
increases with increase of the nickel. content up to 10%, after which 
martensite is present with the nickel ferrite, and the specific heat value is 
lowered. A further addition of nickel creates austenite, and the specific 


increases. There is a minimum value in 
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‘ton cufve‘at 22%) ahd a/rapiddnerease to: a: maximum value at 36 % 
nickel content. ” The beat tteatment of the alloys was (4) simple annealing, 
(by aritetiling and cdotitig in liquid air; and (c) annealing and quenching 
Water. ~ The variation of the specific heatfooncentration curve resembles 


dust:"and EngitiChem. 18! pp’ '705-800, Aug. By measuring, 


fatire-rise produced ‘by the introduction’ into a given quantity 
f of deéfifiite of electrical! energy, the specific’ heats of 
teen petroleum oils ate detemhined overt teniperature intervals 
ranging to . equation € (e+ 670) 
where C2 *spetific “Heaty (degrees™: x 
spevific gravity’ UF tHe of? at 60°R!) ekpresses! the: results’ with 
ah ‘average deviation of 2:3 °% at 240° F. for oils whose specific gravity 
at re F. varies from 0-75 to 1-00. This result is in good agreement with 
the of bther specific heat date: 6 literature)Bboth at 
(3893; Suoface Part le 
Thermocouple ‘Device Compensated for Heat Losses.. M. W. Boyer & 
Ji Buss. (Indust. Engin: Chem; 18. pp..728~729, July, 1926.) — 
Medsurement of surface ‘temperatures may be made by the embedded 
thermocouple, thermocouple and thermometer pads, and the’ radiation 
inéthed:' The embedded thermocouple is the most aceurate, but is limited 
in its'application. | The thermocouple pad usually consists of one or more 
couples backed by) an insulating pad. The radiation: method is of little 
practical value; owing to lack .of information: of black-body coefficients 
of the radiating surface, or the alternative necessity of calibrating the 
instrument for each surface. The authors have therefore developed a 
device for overcoming the principal objection to the thermocouple pad 
méthod, ‘tidmely that the héat losses from, the-.couple are usually 
sufficient ‘to prevent the couple from attaining the true temperature of 
_ the ’surface!»» The device consists of two thermocouples in the form. of 
_ discs, insulated from! ‘each: other! by mica. One of these dises is placed 
im contact) with thé hot surface, andthe other, immediately above. it, 
can be heated by: means of a small heating coil near it, until both: dises 
are'at the same ‘temperature. ».When this is. the case,/since no heat is 
then beitig lost from the surface to the dises, the, reading. is taken) \to 
be the true temperature of the surface. As the instrument is designed 
Barth» Wi: Sehmidt. _(Zeits. Instrumentenk.. 46. pp. 431-433, Aug, 
'1926.)+—A description of an experimental method for the measurement of 
the 'tertiperattire of ‘the earth, for which. it is claimed. that it gives the 
actual temperature without time lag on the instruments, and the tempera- 
tures at various depths with exact definition of these depths by means of 
simple handling: and -~with continuous control., A thermojunction and 
@ galvartiometert. are utilised to igive the temperature at the inner wall of 
glass tube.7: mm) in external diameter and. 4 mm. thick, The tube is 
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The full experimental directions are given. to S.G, B. 


2895. A Bath for Oveorwations at Lower W. Hz. 
Patterson. <(Phil. Mag: 2., pp. 383-384, Aug., 1026,)—.A Dewar flask is 
nearly filled ‘with alcohol and provided. with a stirrer; a tube, 
filled with. cotton-weoel, into which liquid air can be blown in any : 
quantity from another Dewar flask arranged as a wash bottle; and another 
tube to contain the liquid under observation and a thermometer, A 

the stemperature at a slow rate when needed: 


(Optical Soc. America, J. and Rev. Sci. Inst; 13. pp. 223-228, Aug., 1926) 
—A note on the construction and use of clinical thermometers. The 
precise function of the constriction in the bore is investigated by a 
photomicroscopic method. It is shown that in the majority of cases the 
mercury in- the stem rises discontinuously and is increased by smail 
definite increments. The effects of gravity and surface-tension are held 
responsible for this and are investigated experimentally. Gravity has a 
very small influence.. Notes are given on methods of calibration, and it 
is ‘stated ‘that the accuracy should be within’ 0°-2 F..throughout. the 
scale. The calibration for the ‘ 


B. 


’K. Andress and E. Berl, (Zeits. phys. Chem. 122. pp: 8l- 
87, July 13, 1926.)—This paper contains a full description of ‘the calori- 
metric installation employed for the measurement of the heats of wetting 
séveral forms of activated carbon with water, ether, benzene, carbon 
bisulphide, ethyl and methyl alcohols, and tetrachlorethylene.. From 
the data obtained and recorded in the paper a gramme of active carbon 
affords 12-85 cal. when wetted 
with the above organic liquids. Ho. 


2898. L. Holborn and J. Otto. 
(Zeits. Instrumentenk. 46. pp. 415-424, Aug., 1926. From the 
Reichsanstalt.)—Different specimens of Jena thermometer glass, includ- 
ing supremax glass, which can be used for thermometers reading up to 
650° C.; were investigated to find the conditions which would age them 
‘most rapidly, various heat treatments being applied until the length of 
the specimen was not altered when it was heated from 30° well above 
the highest temperature at which a thermometer made of the glass would 
‘be*used and down again to 30°C, Asa result of these experiments it 
appears that the best method for ageing the glass of a thermometer is 
‘to heat the fully prepared bulb and stem for three hours 20° to 30° above 
the commencement of the critical zone, where a sudden large increase in 
the coefficient of expansion takes place. The glass should then be slowly 
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The thermojunction is made to correspond at each depth with a similar | 
instrument on ‘the earth’s upper surface. . This quick-working method 
’ of liquid 
V. 


‘cooled down, about the same period: being employed for this, process, 
and kept for six hours at the’ softening-point, The way in which ‘it is 
‘afterwards cooled down to room-temperature is without much. influence. 
At the higher temperature mentioned above: the glass hag still sufficient 
“toughness to keep its form without any marked deformation, due to its 
‘weight, but instruments with thin-walled bulbs should be hung up and 
‘not allowed to rest on the bottom of the oven. Experiments were also 
made with short’ pieces of ‘the ‘tubes, with polished ends, which ,were 
Subjected to heat treatment between crossed nicols, 


‘top; mot, being closed in. T. W. Richards has overcome this difficulty 
with. the adiabatic calorimeter, and the author endeavours to use a 
calorimeter in an, isothermal manner by arranging to take heat out at 
the same rate at which heat is generated, If this can be done, the water 
equivalent..of the,calorimeter need only be known approximately, and 
the thermometer. will be used.as a null instrument. In order to obtain 
a sufficiently rapid exchange of heat in the calorimeter, ‘it was. found 
desirable to usé ammonium nitgate, which, has, a large pegative heat of 
dilution. The heat of dilution depends on (1) the temperature, (2) the 
end-concentfation, (3)' the imitial-concentration., The solution, made up 
to a suitable'strength, is allowed to drop or.to be forced from a copper 
vessel contained in the calorimeter into the water of the calorimeter so 
maintain a constant temperature. If the temperature. of the sur- 
roundings is kept constant to 0-1°C. and the water equivalent of the 
calorimeter is known to 5 %, a heat determination. to 1% can be made 
with an open calorimeter. 


2900. Heat “of: Dilution of. 
(Zeits. phys. Chem. 122.) pp..121-126, July..20,; 1926.)-— 
‘This paper describes the determination of the heat of dilution of 
‘ammonium nitrate, as the results of Thomson are not sufficiently accurate 
‘to allow a heat determination to 1 % to be made. This was,the accuracy 
desired by the author in the previous paper [see, preceding Abstract}. 
The measurement was made by compensating the heat of dilution, by. a 
‘measuted amount of electrical energy. The ~heating spiral, of 
manganin and was protected by a brass tube. The heats of dilution of 
mol. of NH,NO, and, 2-5 mols. of. water (64-00 NHgNQg) to a 
79-8 to 234, are tabulated. The temperatures were 18-2° C.,21-6°C., and 
25° C. Using Kirchhoff’s result, Craver concentra 
the author calculates 
ment with the experimental results. The heat of solution: is found 
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Preliminary éxpetiments are described which illustrate the difficulties 
in determining’ accurately: the yapour-pressure: of anhydrous oxalic acid 
-arising from’ its "instability: temperatures. ranging from 120°C, to 
from its complex ‘modes of decomposition. . Ultimately ,a 
dyndmiet’ method is adopted, the acid being evaporated.into a stream. of 
pureidry fitrogen. values obtained for the vapour-pressure between 
(60° Cand’ 105°C, are found»to represented by 
‘eqiiation ‘log p = — (4726-9490/T),4- 12- 22292. It is suggested that 
‘the specific’ heat of the: vapour might be expected: to be only, slightly 
different ftom that of the solid; The heat of ‘sublimation as given: by the 
équatidh would be 21,650 calories per mol. : AL. 


W. Stevens. (Am. Chem. J. 46.’ pp. ‘1896-1906, 

A description is given of a device by which mixtures of carbon monoxide 
and oxygen contaitied in a soap-bubble are exploded’from the centre of 
the bubble, the rate of progression of the flame ‘being recorded by’ photo- 
‘graphic méthods. The record obtained gives the initial volume of the 
active, ¢omipénents of known concentrations, and, at ‘the ‘instant ‘the 

ion is Completed, it ‘gives ‘the voltime’ of the 
is ‘the: volume corresponding to the reaction ‘constant 


‘constant under the condition of constant:pressure, and it is found that the 
‘flame velocity remains constant under these conditions, its valne, S, being 
2903, on Ofithe Explosive Weave. 
P. Dumanois and P. Laffitte: (Comptes Rendus, 183. pp. 284-285, 
July 26, me )—Mixtures of hydrogen and oxygen in equivalent propor- 
tions and at varying pressures are ‘admitted to a glass tube 1 m. Jong and 
22 mm: internal diamieter, and; after igniting by an electric spark, a'photo- 


graphic record is ‘made‘on a moving film which shows the length of tube _ 


‘traversed by the flame from the ignition of the detonating mixture to the 
setting up of the explosive’ wave. The interval falls with increasing 
initial pressure of the gas mixture, at first rapidly and then more ‘slowly, 
ut 

2904. Supplement to B. Baule's Pheovatical of the Pheno- 
T. Sexl. (Ann, d. Physik, 80. 5.' pp. 516~623, 
July 13, 1926,)—Banle [see Abstract 1308 (1914)} has treated mathemati- 
cally the various phenomena peculiar to highly rarefied gases and to a very 
exact order of accuracy. The present paper is a supplement to this work, 
2905. The Vapour-Pressure of Solid Sodism ‘Solid 
Amaigams. Poindexter. (Phys. Rev. 28. pp. 208-228,july, 
1926.)—The 'vapour-pressure of eight sodium and three. 
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of concentrations ‘ranging from 1Na to 1Hg; 16Na and from 
87°C. atid OFC. ‘in the former case and. 24°C. and, 11°C, in the 
latter by means of a modified Buckley: ionisation gauge. The. 
used were purified and carefully outgassed in specially designed apparatus. 
The recorded pressures varied from 10—® mm. to 10—* mm. over the above 
temperature. range, and ‘the log curves” wére ‘The 
heats of reaction calculated from the Van't Hoff isochote varied only slightly 
(16,000 cals. for Hg rich t0,14,000 cals. for Na rich amalgams), indicating’ 


that “of the heat is liberatéd’ in thé forindtion ‘of the initial ‘com: 


pounds, The heat. of reaction of pofassiim amalgams 
The. change as calculated from thé’ log P: 1/T curves was: 


greater in the case of ‘the potassium ‘amalgatis than the‘free‘energy change 


as.calculated by R. H. Gerke, while that ‘of sodidm'ainaigains was’ less: 
This latter is corroborated by the work Of Richards’ and’ Conant fsce 
Abstract 1809. (1922)).. The efficiency df sodium mertury-vapour traps is 
discussed, and it is shown that the time necessary for stiffidiert 

to diffuse thtough 100 cm, of tubing of 1’sq. cm. ‘cross-sectional area-to 


"2906. Temperahure and Déflections the “Fins and Barret of 
an. Air-cooled “Engine Cylinder: Binnie 
(Phil,, Mag. 2. pp. 449-462, Aug., 1924:)—A theoretical paper in which’ the 

air-cooled internal-combustion cylinder are calculated by ‘assumitig that 
the hot cylinder loses its heat by radiation only, afi that the cooling fins 

are of such thinness that for points equidistant from the cylinder axis 
the. and are The cases of fins of constant and of 
varying thickness are considered, and numerital examples are’ given which 
indicate the order of the stresses developed ‘and show that the fins can be 
reduced in thickness towards the tips without serious ¢hange in the stresses 
or diminution of the cooling power.’ The distribution’ of stress in| the 
cylinder barrel is also considered, and it’ is’ shown that ‘the distortion 
becomes less the more closely the fins até’ spaced, and that the temperature 
stresses in the fins augment to a small extent the resistance of the barrel 

of the Effects.of Veriationssin, the Radiation Factor 
On the Efficiency of Dewar Vessels, Lambert and Ke T. 
(Roy. Pro¢. 112: pp: 136-15}; Aug.:3;,1926.)—The, anomalous, be- 
haviour bf céppef-surfaced Dewar vessels whereby the rate of evaporation of 
liquid oxygen is greater while ‘the rate of cooling of hot water is less than, 
in similar véssels ‘with’ silver surfaces is confirmed by experiments made 
with specially designed vacuum vessels! whose surfaces were capable of 
accurate reproduction. The action of Dewar vessels is discussed, theoreti- 
cally, and expressions for the rate‘of heat transfer deduced from the laws. 
of Stefan and Wien and the work of Maxwell,-Haagen and, Rubens. , These 
deductions are found to be incapable of explaining the 
of copper surfaces, and ‘the authors, propose a theory, de 
atomic ‘resonance ‘frequencies, and show, since, the. 


uency of copper is much closer to the wave-length of maxim 
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of silver, gold or. platinum the emissivity for this - “wave-length will. be 
abnormally greater. At the temperature of»hot water this difference 
largely disappears. The efficiency of copper vacuum cngimancinedte Py 


2908. Spectral Emissivities of Tantalum, Platinum, Gold 
a Function of Temperature, and the Melting-Point of Tantalum. A. G. 
Worthing. (Phys. Rev. 28. pp. 174-189, July, 1926.)—The spectral 
emissiyities of Ta at 0-665 and 0-463 4 have been determined by (a) the 
tubular filament, (b) the reflectivity, and (c) the comparison at contact 
methods. For 0-665 the smoothed values at 300° K., 1500° K. and 
2700° K. are 0-493, 0-438. and 0-394; for 0-463 u, 0-56, 0:50.and 0-43. 


While agreeing at 300° K. with the results of Wartenberg and of Coblentz, at 


incandescence the present values are lower than previous values. Probable 
sources of error in emissivity determinations are such as to indicate that 
these lower values are the more reliable. For 0-665 the above emissivi- 
ties lead to the following differences between brightness temperature and 
true, temperature as a function of the brightness temperature: 57° at 
1200° K., 107° at 1600° K., 179° at 2000° K., 278° at 2400° K., and 406" at 
2800° K. Two determinations of the melting-point of Ta by the contact 
method, using tungsten as the known material, yielded 3300° K. This is 
than,previously reported values. 

The spectral emissivity of Pt was found to vary linearly with tekidbert! 
tase. For 0+665. the emissivities at 1200° K. and 1850° K. are 0:295 
and 0-310; for 0-535 at 1200° K, and 1600° K., 0-325 and 0- 335 ; for 
0460 at 1600° K, and 1850° K., 0 375 and 0-390. The emissivity at 
Q-665 » combined with an observed brightness temperature of 1 K. 
checks Hoffman’s careful melting-point determination exactly. 

The spectral emissivity of Ni (98-8 % pure) was found not to change 
with temperature. For 0-665 yu, 0-535 yu, and 0- 460 yw, emissivities of 0- “875, 
and 0-450 were obtained. 

‘The spectral, emissivity of Au for 0-665, was found to increase from 
0-062 062 at 300° K, to 0-145 at.1300° K., for 0-535. to increase from 0-352 
AUTHOR. 


2909. The Equation of State of Solid Substances in Connection with the 
General Expression for the Energy. Part II. J.J. van Laar.: (K. Akad. 
Amsterdam, Proc. 20. pp.°497-514, 1926.)+-In a previous paper [see 
Abstract 1612 (1926)] the author has established that the equation of state 
of solid substances must possess the form ~ + a@jv* = (A + RT)/(v — b), 
and he now proceeds to the solution of the more general problem as to the 
form of the ‘equation of state at somewhat lower temperatures when the 
progressive energy of the molecules slowly begins to degenerate. § 1 con- 
siders the equation of energy at higher temperatures where L = 3RT/2 
is replaced by Debye’s expression, L= . .,), 
§ 2 deals with the equations of energy and of state at higher temperatures. 
§ 3 is devoted to 'the calculation of the terms A = 63;/20.and ¢A/dv at 
higher temperatures. § 4 investigates the equations of energy and state 
at very low temperatures. Heré the Debye expression above is- replaced 
= 9ROo/8 + where E, represents 

the energy. The paper is entirely mathematical. | | 4H, Hy. Ho, 

VOL. XxIx.—-a.—1926. MER 


4 
870 SCIENCE. ABSTRACTS. 
: 


. 871 


2910. Elasticity Coefficients and Integration Factor for the Solid State. 
A. Press. (Phil. Mag. 2. pp. 431-436, Aug., 1926.)—-Starting from the 


, and assuming an integrating 

¥ 


where is the coefficient of expansion, opts the 


‘At temperatures removed from, the change of state, the term 
me 2 Dulong and Petit’s law gives 


specific heat condition, content id no 


zero as usually assumed. other term predominates, 


so. that, practically, — A being the internal heat per uttit 


volume. In the case of gases; 
latent heat formula, = | B. 


predominates, so 


‘oagaa. Entropy of Amorphous Substances. F. Simon and F. Lange, 
(Zeits. f. Physik, 38: 3. pp. 227-236, 1926.)—This paper gives the results 
of measurements made at low temperatures (between 10° and 13° abs.) 


on the specific heat of glass and glycerine, the object of the experiments 


being to calculate the difference between the entropy in the amorphous 
‘and cryStalline states at the absolute zero of temperature without the 
necessity of having to extrapolate to such a degree as had been done 
previously by Wietzel, and also by Gibson and Giauque. The curve 
‘between atomic heat and temperature for amorphous glycerine shows a 
‘sharp bend at 180° abs. with a large increase in atomic heat. This sudden 
jump in the curve agrees’ with the break in the curve of the dielectric 
constant as found by Dewar and Fleming, which also took place at, 180°, 
Below 180° amorphous glycerine is a hard stony substance. Speculation 
a$ ‘to the vibration of the atoms in the molecule are made in order to 
‘explain the form of the curve. The authors conclude that the entropy 
phase by 0-9 + 0-3 cal.jdegree per molecule in the case of glass, and 
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2912. Melde’s Experiment. A. T. Jomes. (Phys. Rev. 27. pp. 622- 
631, May, 1926.)—A theory is developed to explain the conditions governing 
the continuous rotation ¢f the pulléy that takes place in’ Melde’s experiment, 
and is tested experimentally. pee J good verification is obtained. 

G. A. S. 


2913. Acoustic Gas W. Spith, (Zeits..techn. Physik, 


FB PP. 355-356, 1926.)—It is suggested that the variation in pitch 
occurring when two forms of mechanical vibration ‘are coupled ~~ be 
2914. The Transverse Vibration of Strings.’ Seivended ha (Phys. 
Rev. 28; pp. 229-231, July, 1926.)—The investigation of the: 
propagation of transverse waves in strings is generally made dtofler tite 
assumption that the wave-form is very flat. It is shown here that pe 
velocity is a function of the dimensionless quantity ajA, where a is t 
amplitude of vibration and A the wave-length. When.a/A is constant, or 
the waves are geometrically the of ‘Propagation, is a 
constant, but not otherwise. AUTHOR. 


2915. Transmission and Absorption of Sound by Some 
Materials. E. A. Eckhardt and V. L. Chrisler. (Bureau of Standards, 
Sci. Papers, No. 526. pp. 37-63, 1926.)—-This paper contains a report of 
the work on sound transmission through partition walls and on the sound- 
absorbing: properties of some of these walls and of various other materials 
commonly used in building construction..A description is given of the 
new sound-chamber erected for the purpose of, this work; details of the | 
experimental methods are described, and relative results of both. trans- 
mission and absorption measurements are tabulated, These results. are 
given for frequencies covering the range from 250 to 3470 cycles | per 
sec.’ Specifications for the construction’ of the, various. panels, used, in 
transmission tests are appended. It is found that, as far/as transmissivity 
painful intensity to complete inaudibility. The poorest panels, tested 

2946. Transmission of ‘the Head, A. ‘Reniater. 
(Phil, Mag. 2. pp. 144-161, July, 1926.)-—-A survey is. made of) the 
evidence for the assumption that air-borne sounds, communicated to one 
ear in the normal manner can be transmitted through the head to, the 
other ear. Experimental results of different workers are: quoted,; and 
evidence is given for and against the assumption, but no conclusion is 
reached, C. M. R. B. 


2917. Phase Effect and the Localisation of Sound. H. Banister. 
(Phil. Mag. 2. pp. 402-431, Aug., 1926.)—-A discussion of the hypothesis 


a 
872 SCIENCE ABSTRACTS 
t 
| 
A 
i 
'yg 


might “be to of interisity brought’ about’ by 
(See preced fract,] Direct 


tive to binaural differences of produce ‘bone “conduction 
and a, treatme t ‘the ‘same View. The’ t6ticltisi 
ig that, ig ig, which’ seeks to the’ facts of 
y phase ces, on ‘the asSatiption that there’ 
transmission of sound, from one, ¢ the other’ if ‘and 
that this causes th the ‘inténsit the ‘at ‘the’ ‘bar 
at 


- which leads in phase to be greater than the ear which 
(Bell, System Techa, J, 5. pp: 1926 


the work of previous papers Abatréets 338 and 339 (i926) on speech 
power studied by of gscillog Teedras of: Vowels, serni-vowels 
and ¢ ats versational relative values’ (averag d) “df the mean 
power, for; sound for sixteén ‘are’ shown ‘in 
ry units... “Vowels rank hi ghest, conch next, ‘and consotants 
owe although a few, are inter: terspersed a athiong the semi-vowels. 
Methods ‘0 lity ‘Recording anil Reproduction of Musit 
Hat il, System 5) ppi 403-623, July, 
) the stady of the chatacter of the soutids to 
recorded, (b) th ig apparatus dnd material, and’(¢) the imter- 
g system by of which the soutid Waves make the record. By 
controlling the acoustic of the room in Which thé sound’ is ‘beitig 
recorded, if has been found a iit simulate the original ‘spaté effécts 
rep us In 3 recording work, therefore, an importan 
time of rever tation ; with single-channel sy: 
Tecepti of reverberation of about three-quarters of & second’ 
connection with the frequency requirements a from 60 
6000 can. be. ‘recorded swith feasonable Success. ‘In some ‘cases’ the 
ics. may. be present. ‘and the fiindamenitals ‘absent; ‘being’ below ‘the 
minimum recordable frequency, but ‘this’ does’ not ‘prevent. the ‘listerier 
from hearing the notes [see Abstract 1860 (1924)], 
high-quality electrical apparatus for recording purposes 
gaye ng inc] cludes cok 


G., inpbelt (Phil. "“Mag., Martel 1908). 
oy are worked out 
deta cate, —A. 
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Instruments, 3. 1926.)—A description of two and’ 
three, stage phonic motors manufactured by H. Tinsley and Co. The 
winding is constructed in annular sections with the circuit passing 

praatee, Ni through ‘the outer casing, the teeth of the stator and’ teeth 
the rotor,, and back through the central ring t6 the outer casing. 
r-phase contacts are to distribute” ‘the impulses more 


throughout the cycle. 
7 “9921. Detection of Icebergs and of 


sonic, Beam, R. W le and C. D. Reid. (Roy. Soc. Canada, Trans. 
20, Sect, 3. 3. pp 239-343 3, Jan., 1926.)—The paper deals with the practical 
apeicotimeial ultrasonics for detection purposes in navigation, the reflec- 
tors ander consideration being the hulls of steel ships, stone shores and sub- 
merged rocks, the sea-bed and icebergs. After dealing with the theoretical 
posuibilities of thie problem the paper goés'on to deal with &xperimerits 
carried out at sea. Two different types of electrically-operated ultrasonic 
transmitting and receiving instruments were employed—one the “' pile of 
plates’ and the other “ two‘half-wave plates ’ (see La Nature, Jan. 8, 
and Aug. 20, 1921, and “ Report on Ultrasonics to Canadian Research 
Council,’’ April, 1922, for a description of these instruments). As 9 result 
of tests:on shores and reefs it was considered ordinarily possible to obtain 
ranges (for, definite echo reception) up to about 1000 yards. With regard 
to icebergs, the conclusion was drawn that they can be detected by ‘an 
beam over a short range (200 to 300 yards) in deep water, but 
that the detecting | efiect is weak j in comparison with that from steel ships 
or rocky shores.;, With regard to depth-sounding, the ultrasonic apparatus 
gave clear, strong and sharply-defined echoes from the sea-bed, An actual 
sounding of 350 yards agreed well with that taken by the Kelvin sounding- 
machine, It,.was found that the ultfasonic method of sounding was 
practicable at all depths over a few fathoms, the speed of the ship’ making’ 
no difference to the observations. It should be noted that the ultrasonic 
transmitter also acts as the receiver of the echo, The suggestion is made 
that the ultrasonic apparatus might also prove useful to ships entering 
sharbours in fog, as a mean of locating the Pints of 
OOZT ALB 
2922, Reflecting Materials jor Ulivasonic Waves, 
Rw. B. (Roy. Soc, Canada, Trams. 20. Sect. 3. 
Pp, 245-257, Jam,, 1926,)—The paper considers theoretically and expéri- 
mentally the reflection of extremely short sound waves (of the order of 
1em,, in Jength) in water from a. ee materials, notably steel, granite 
and ice, the. ultimate n of the information obtained being the 
their description the. method employed (see also former papers, 
Trans, Can.,-Sect. IIL,.p. 477 and pp. 194, 195, 1925, atid Report 


on, Ultrasonies to Canadian Research Council, April, 1922) ‘the authors 


state; “If the exciti voltage is varied the energy emitted by’ the 
the freqneacy by fixing the frequency 
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of emission, and allowing the ultrasonic beam to fall perpendicularly on 
various reflectors and observing the minimum voltage of excitation at 
which standing waves will just be formed, a quantitative indication (not 
an exact measure) of the com tive of the reflected energies is 
obtained.” The’ standing’ on thé floor of a tank 
sixty to’ the'inch). The following tablé contains thie principal results of 
the investigation 


“Ri 


{The approximate matire is realised, but they yield 


"2923! The’ Acdustic Tmpedante at the Sending’ End of an’ Reponential 
‘Horn of Finite Length. K. Kobayashi. (Inst. El. Eng. of Japan, J. 
No, 455 601-611, June, 1926.)—The general equation of the be 

tial! whitch is satidfied tn’horns Of various shapes, was Was given by A. G. 
Webster in 1910 a8 From this. equation 
tho authors derive the acoustic impedance density at the sendin ‘ena of a 
exponential horn of finite length. Tts value is Calculated assuming 
the air membrane at the open end has an infinite rigid flange, and this 

culated value is compared with the value which was obtained ‘experi- 
mentally by the measurement of the motional impedance of ‘a telephone 
Teceiver, coupled with an exponential horn, The theory and expetiments 
are described in detail, and it is shown that the calculation of the acoustic 
impedance of the sending end of an exponential 1 Mae Ee 
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ELECTRICITY. rar oth 


2924: Application of Eltiptic Functions tothe Method of Electrical 
Images. CN. Walt. fe ‘July, 1926.) 


_ —The problem of determining the distribution of electric potential due to 


unz, P. L. Bayley and ©. M. Hebbert 
Abstract he solution can be expressed Goncisely in 
terms of th a ‘functions. somewhat similar problem 6f 4étermining 


the potential | tribution around a linear charge. between two coaxial 
circular tubes of infinite length and at zero potential has been solved by 
J. Kunz {see Abstract 1192 (1923)]. In both of these problems the solu- 
tions were obtained by the method, of.clectrical images. 
paper the second of these problems is generalised. It is shown (1) that 
the solution of this generalised problem can be expressed in. terms of the 
‘theta functions or of sigma functions, (2) that the generalised problem is 
simple transformation of the first problem. noted above.,.; As subsidiary 
results there appear functions with multiplicative periods, and also an 


interesting relation between the sigma functions and im mir 


he Problem. of the, 
pp. 127¢ , July, sare given of compu 
‘to ‘any desited ‘the capaci conderser when the 


Spherical s are con tric. Methods of 
attraction on the inner sphere and potential 
the field | e two shells ; The results. ob 
use in ting the capacity spheri¢al electrodes, “Thi 
direct useful ‘also. when _measuring by standard methods ‘of 
ductivity. (specific conductiv the thermal condactivity 
‘gonductivity of homogeneous substances. The complete 
bar Tis the problem, | wie, the sp spheres are not concentric, is of ‘practical 
ce, moreover, in to use effective pressures 
‘exceeding a million volts for purposes. is therefore im 
to be able to calculate without excessive labour the attractions and repul- 
sions between the spherical electrodes, whatever their potentials, and also 
the maximum value of the electric stress in the medium between them. 
For the author has shown [see Abstract 739 (1920)] that the problem of 
finding the capacity coefficients of spherical conductors can always be 
reduced at once to that of finding the capacities of certain spherical 
condensers. They can, therefore, always be found by the help of the 
formule given in this paper. The author has published [see Abstract 
530 (1912)] solutions for the care of equal spherical electrodes. The new 
methods which he now gives, and further methods which he hopes to give 
in a subsequent paper on the problem of external spheres, will partly 


supersede the formule previously given. G. W. pe T. 
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ELECTRICITY: AND ‘MAGNETISM. ST? 


512926. Frictional, Mieweg, Phys, Chem/1,30, 
Pp: 8654889; July, 1926). | Presontjinvestigation is undertaken with, 
the following. objects: in view: (1)'To. arrange.a frictional: electric series of 
factors determine the ‘position a: substance takes; (3) to learn what;the, 
effect of sndisture:is, ‘and to what.extent: this may, account for 
observed. brief,/historical survey of the, snbject| is given. 
Coehn's rule; which states that a frictional electric: series of non-conhductors: 
from: positive to negative corrésponds to a) series’ from highest! to. lowest. 
we dielectric constant; is considered: As a tesult of the study of the éffect of 
moisture it is concluded that it-is absolutely tiecessary to work im the 
absence) of moistute if) reproducible: results| are desiréd. ‘Three, oufves 
showing the variation in charge on the gas with 
Srl} mati evro Tatof wif ethowe sa) 
2927.° “Ebert's: Atmospheric Elechvie Convection |Current, W: Schmidt: 
(Phys, Zeits. 27. pp.472-473; July 15, 1926.)--Calculates the density of 
this current as less than 0-87. electrostatic units, 
“4928. ‘Ribbon: Lightning. (Frank. Inst.) jw 
202. pp.'205-206, Aug., 1926.)-—Ribbon lightning is a ‘more of less coptinu+ 
ows discharge along the same lightning path for an appreciablelength of 
time, and when photographed with a moving camera a ribbon-like picture 
is obtained with narrow cross-stripes: Often there are lengthwisd &tripes 
also, producing’ a plaid effect, due 'to’variations: the ‘cufrent \strength) 
An illustration of the phenomenon is’ given, ‘and two causes of: the bright 
cross-stripes ‘are deduced which are usually midre or less combined 
(1) line-of-sight direction of: portions of ‘the path, giving the’ intensified 
étid-on effects, and' (2) movement of the eye, or camera, parallel to'sections 
of: the “streak, causing superposition thus intensification their 
itmages. ' This also is considered to be an’ | 
Nodon,» (Onde Elec: 5. pp: 359-363)! July, 1926.}+-The propagation ‘of 
electromagnetic waves appears 'to be closely connected with the ‘state of 
ionisation and of conduction ‘of the upper layers of the’ atmosphere: 
Atmospheric ionisation is apparently due to radiations of extreme pene- 
trating: power emitted by the sum and stars:’ The emission ‘of these 
radiations undergoes profound modifications: during solar’ disturbances, 
DISCHARGE OSCILLATIONS. 
(2930. Smatl-Shot Effect’ ond Effect: W. Schottky: (Phys: 
Rev: 28: pp. 74-108, July, 1926.)—~]J. Johnson: observed) under certain: 
conditions ‘voltage fluctuations: across, connetted resonant circuits which: 
weré much larger than the theory of the small-shot effect ‘would: 
to expect. Analysing Johnson's curves, it is found that this effect intreases 
as the square of the electron current ig instead ofias the first power,;as im 
the case of the small-shot effect. ‘The trend with the natural frequency 
of. the connetted icirctit is. likewise’ different from that observed in the 
VOL. XXIx.—a.— 1926. .209 
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small-shot effect. The elemeritary atomic process underlying the flicker 
effect is the appearance’ of an individual foreign atom or molecule im the 
surface of the kathode; changing the ability of the surface to emit electrons 
so lotig as the foreign atom remains; The influence exerted upon the 
current by foreign atoms in- the surface may be calculated with sufficient 
approximation from the electrical image theory and Langmauir’s doublet 
theory. -.From the assumptions that the elementary atomic processes. are 
independent of one another, and that the length of stay of the foreign 
atoms in the surface conforms to statistica) laws, the frequency distribution 
of the flicker effect is derived and coniparéd with Johnson’s experiments, 
whence it is possible to determine the length of stay of the foreign atom 
in the surface. From calculations made it is)inferred that the essential 
: cause of the flicker effect with oxide kathodes lies in a continual exchange - 

by the components of the oxide. The variation of the flicker 
effect with the square of the total current follows from the assumption 
that the current change due to one foreign atom is proportional to. the total 
current:® From this assumption also follows ‘the relative independence 
upon temperature. A value is given for the mean square voltage fluctua+ 
tidn ‘produced by. the effect iri terms of the impedance of the connected 
circuit, and formule are given for circuits of various kinds. Measurements 
with two cifcuits, one being resonant and the other apure resistance, 


Retecniam: T. J. Killian. (Phys. Rev. 27. pp. 578-587, May, 1926.) 
+Thermionic effects similar to those studied by Langmuir and Kingdon 
[see: Abstract 1182 (1925)] have been found for rubidium and potassium. 
On account of*the difference in electron affinity of tungsten (4-53 
volts) and that of an atom of rubidium or potassium (4-16 and 4-32 
volts respectively) positive ions are formed which at filament temperatures 
above 1000° are drawn to the cylindrical collector from the coaxial filament, 
Below this temperature the ions are absorbed on the-surface of'the filament 
and decrease its work function, raising the electron emission. The degree 
of thermal ionisation at various filament temperatures is found to te 
within the experimental error of, that determined from Saha’s equation. 
At dow temperatures the filament is partially covered by adsorbed :ions, 
and the electron emission increases exponentially with: the reciprocal of 
temperature. The positive ion emission increases logarithmically with 
the reciprocal of temperature until.a certain fraction of the atoms striking 
the filament is ionised.,. The vapour-pressure of rubidium and potassium 
is calculated, for rubidium log p = 10-55 —- 4132/T and for potassium 


2932. Motion of in and H. B. Wahlin. 
(Phys. Rey. 27) pp. 588-595, May, 1926.)—Mobilities of electrons‘in He 
and He at 760mm. pressure have been measured by the Rutherford 
alternating potential method for fields ranging from 0-5 to 46 volts/cm. 
The limiting mobilities for zero field are.calculated to be for H, 6700 cm. /sec. 
per volt/cm:, and for He 10,840 cm.jsec. per volt/cem.. K. T. Compton's 
theory ‘of electronic mobilitiés is shown to fit the observed variation of 
mobility with field strength, provided it be assumed that the fraction of 
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what it would be were-the collisions elastic. . From the limiting: values of 
the mobilities in zero field. it is calculated that the mean. free, path of 
electrons in thermal equilibrium with the gas/is for H, at, 1.mm. pressure 
0-0408 cm., and for He at 1 mm, 
approximately half the kinetic theory values. ALB, 
9933. of the tev 
v. Kondratjew. (Zeits. f. Physik, 38. 4—5. pp. 346-352, '1926.)-+In .this 
paper it is shown experimentally that nitrogen molecules may be decom- 
82+ 2 volts H, Heo, 
2934. Jonisation G. W. Giddings and and, F. 
(Nat. Acad. Sci.:Proc. 12): pp. 447-448; July, 1926.)—This is 
a continuation of previous work [see Abstract. 2745. (1925)]\in which it 
was found that. mercury-vapour-can be ionised by light. of, wave-length 
2636 A.» The experimental arrangement was as previously, described, 
except that a mirror was provided to reflect. light to a )photoelectric. cell 
for intensity "measurements. The value of has been studied in.the 
expression’ Cgf/Cy = where Cg and are-original and reduced 
ionisation currents and Ip and 1, the corresponding light intensities... As 
the vapour-pressure is increased with rise of pnypagerrsy om the value of 
2935. Jonisation by Hydration of Sulphate Miss 
CG. Chamié. (J. de Physique et le Radium, 7. pp. 204-214, July, 1926.) 
—Le Bon and others have observed ‘that the hydration (or dehydration) 
of quinine is accompanied by an ionisation of the air or other moist gas 
in which the phenomenon occurs, that ions of; both signs are produced, 
but that the ionisation is stopped by the thinnest) screen, and that the 
ionisation is accompanied by phosphorescence of the salt. The present 
investigation was based on studying the relation. between the progressive 
hydration of the salt (as indicated by increase of weight) with, time).and 
the ionisation current. Although the curves were complex, because of 
the variable way in which moisture penetrated to the interion ofthe 
layer of quinine at different stages of the experiments, there was @ cleat 
of the sa. by 
ober 


2936. Flow of Tons Small Orifice in ‘a Charged, Plate, 
Tonks, H. M. Mott-Smith, In, and I. Langmuir (Phys. Rev. 
pp. 104-128, July, 1926.)—-Measurements, of ion and. electron. current 
densities and temperatures in a low-pressure arc may be made with a 
collector which is screened by a close parallel electrode pierced with 
uniform circular holes. The electrostatic potential: distribution im the 
neighbourhood of a pierced electrode, pierced with either slit,or hole, has 
been worked out. The volt-ampere characteristic. for random. electrons 
is exponential for the higher retarding voltages, and the exponent gives 
a temperature slightly too high... When the; anode,drop; is known the 
current density of electrons can be calculated. The yolt-ampere character- 
istic for positive ions. is linear for small accelerating .yoltages.,, For small 
retarding. voltages tages the, pat: 
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characteristic .gives.anode idrop, ion current density,,,‘ transverse’) don 
3937. Discharge in the Same Gas: -F.L. 
Mohler. (Phys. Rev. 28. pp. 46-56, July, 1926.)—-Measurements were 
made in a tube containing two thermionic units electrically shieldedefrom 


Ne, ‘Double ; iA, 34-8 Neotde® 
Ionisation of rare ‘gas shell—Cs, 30-0 48-05 A, 38> 6:. ‘The 

, m is excited at 56 volts. It was'shown that photoelectric emis- 
from’ the electrodes was at least tem times'as great asthe photo- 
electric emissiow from’ the: gas, while the current change produced by the — 
‘charge’ effect’ was more than 2400 times the jon current.im argon 
Ion G. C. Schmidt. 4 Phiystle, 80. pp.-588-~ 
608, July 24, 1926.)—W. Gerlach has designated [see Abstract 1002 (1925)) 
radiations consisting of electrically-charged: particles: sent ‘ott in 
straight lines, “jon rays!” NaCl)-KCl, CsCl, KBr, LiBr) Nal, a,j! 
AgCl, AgBr, Agi send out only the'ions at proportionately low tempere- 
tures (about 500°), At higher temperatures negative ions are also emitted, 
and finally at the highést temperatures the salt is directly dissociated into 
both ‘kind 6f ions! LiCl emits approximately equally + ve and 


2940. Electrons emitted from Cold Metal. F. Rother. (Phys. Zeits. 
pp. 471-472, July ‘15, 1028,)—-After eliminating causes of in 
aicroas siiall gaps 'in' vacuo, theré' remains ari effect’ distinctly 
traceable to'the emission of electrons from the cold ‘metal: 
Bits 
Abeorption f Electric Waves. Part 
Mizushima. (Chem. Soc. Japan, Bull: 115-123; June, 1926.) 
—This paper présents a: series of tables of results obtained with waves 
of ‘metres for monovalent’ alcohols. Previous papers 
‘Abstracts’ 1897 and. 2682 (1926)) have’ given results for waves: of 
metres. results’ for ‘9-5. metres ‘show ‘that ‘propyl, | isopropyl, 
obutyl and' amy! alcohols in general are similar in behaviour to glycerine. 
‘higher temperatures’ there ‘is only little absorption; and the values of 
€ (dielectric constant) are in good agreement with ‘those: ‘measured: for 


ions produced by the radiation from the first. by: means of, their effect on 
the space charge: |Relatively little photo-ionisation..is produced by.arc 
tadiation, while spark excitation and soft X-radiation give a strong. effect. 
Guirves' of photo-effect versus discharge voltage show critical: potentials 
V. 
19 
ons. 22 OF WIth THe Saits i p 'To the 
number of idns in the corresponding melted portion. The mechanism of 
the emtission is discussed. AVE. G. 


longer waves. As the temperature is gradually lowered «both: 
(electric conductivity) isicrease reaches a maxithum;:' The:maxi+ 
lies at the point..where ‘the -temperature coefiicierit of<« is 
nearly a maximum. .At still lower temperattires the: values of :K.decrease 
and those of approach the thd )refractive indices, for visible 
light. For ethyl alcohol Kiwas: not: réached; and, for 


temperatures they will behaye like other alcohols. A. 
bea lets fo Thee 


Mizushima. (Chem. Soc. Japan, Bull. 1. pp. 143-146, July, “oe 


wireless waves by hols in: relation to pol 
Debye’s formulx are ‘used to Calculate the Valués of the diel 


ous temperatures for isobutyl amy ala 

9- +3 metres. two sets of results are in 
it is con t Debye’s ) a for 
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t! 293, July 1, 1926.)—A theoretical 


ave-front 
Oscillographic ng Waves. D. (Archiv 
296-302, yi 1986. author describes a ‘high- 
kathode-ray (cold kathode, ‘soft vacium 
4 method of thé ‘spot dcross the’ photogtaphic plate 
linear’ tine Scale ent is applied ‘to the Study ‘of 
waves in high-tenision Cables, and Spediitien records ‘are 
eprodiiced iMustrating the reflection of at the ends of ' {or 
discontinuities in) ‘the ‘cables. A capacity type “ 
is for use i in of very 

es. 
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"2945. Estimation -of' Diclettric ‘Loss “tin Tnsulating” Materials:~ G. 

Physik) 37:12. pp. 907-96, 1926.)-“Thie determination 

Of ‘loss ‘in ‘insulating ‘matétials is usually ‘carried out by ‘bridge! of! ditect 

wattmeter midthods. ‘The latter have”the advantage in’ spéed and ‘sim- 

ve Sorttewhat greater accuracy.’ ' The present 
‘describes a wattmieter method’ suitable for high voltages and’ low 
t strengths; and included ‘the treatménit 6f the construction 

cad Of the special type of ettiployed: He. 


“SiG is Off 
Ji Krchma. (Am. Chem. Soc., J. 48. pp. 1888-1896, July, 1926.) 
An electrical resonance method, employing a Hartley circuit generating 
oscillations and 'régetierative receiving circuit, is used for the deteriiiina- 
“tion of the ‘dielectric: constants: of benzene, tetrachloride, 
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brombenzene ‘and’ chlorbéenzene, and*of'the following binary mixtures : 
benzene-toluene; benzene-carbon tetrachloride, chlorbenzene-brombenzene, 
at 25° ©» overoa ‘rarige of concentrations: A néw value is found’ for 
the dielectric constant of: chlorbenzene. In a critical discussion of the 
results obtained it is shown that the changes taking place on solutiOn are 


2947. Surface of Metal and Semi-Conductor. Part I. G. Sadakiyo. 
(Electrot. Researches, ‘No. 166. (3h :ppJ»April, 


2948. P ‘ond (Zeits. £. Physik, 38. 
ty pp. 104-115, Conduct ‘of light on a layer of 
rendered conductive by the impact of blue-green. sug renders the layer 


more conductive at room-temperatures, less conductive at the temperature 
of liquid air. It is probable that this reducing effect is not entirely absent 
even..at room-temperatures, There is a difference in the electronic 
properties for electrons stimulated by different wave-lengths ; different 
potential distributions with equal current strengths ; different relations for 
saturation current ; different dependencies of the conductivity upon the 
stimulating intensity. At the temperature of liquid air the conductivity 
» tod mead, 


2949. Sn at il with Three 

Lamps. A. Rio. (Rev. d’Optique, 5. pp. 268-279 June-July, poy 
—A brief account of the history of the selenium cell and of its chief proper- 
ties is given. _A differential. arrangement is described in which a condition 
of equilibrium is obtained by. opposing equal electromotive forces to equal 
compensating resistances. A diagram is given to show the experimental 
ge One or several three-electrode lamps are used for amplifica- 
and the apparatus is named by the author a “selenometer.”.. It is 

mployed in two distinct ways. , The first, it is claimed, has been. 

1 systems designed for protection against theft and fire. In the 
the selenometer can be used for qualitativecomparison of colours, the 
comparison of sources of light, and with certain modifications it can, be 
employed as an ultra-sensitive detector of variations of luminous energy. 


Further work is in progress, E.G. 


182, pp. 1603-1605, June 28, 1926.)—In the electrometer described the 
four quadrants are replaced by four vertical wires symmetrically arranged 
about the suspension fibre, In one particular case the wires are,10 cm. 
long.and 0-04 cm. diameter, being placed symmetrically on the surface | 
of an imaginary cylinder 1 cm. in diameter. . The needle is a thin, rectan 
gular silver leaf, cm. broad and 5-5.cm..Jong. The needle 
are mounted on a stiff piece of copper wire whose lower extremity dips 
into an oil dashpot for the purpose of obtaining the necessary damping. 
4cm.' | B: 
Plate: Bldctrometen. H,-Hermann, ‘Phys. 
Zeits. 27, pp: 623-624, Aug.1, 1926.)--A. re-statement and-elucidation of 
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certain. for the capacity of in 


Use with the Mercury: Ax 
(Journ: Sci. Instruments, pp. 377-379, Awg.,. 1926)-— 
A telay' for gse with thermoregulators is described which, 
automatically interrupts the heating current if the electrical supply to the 
(92953. Témperature’ Compensation of, 
ments; Phillips. © (Journ. Instruments, 3) pp: 374+377,.Aug., 
1926.)—Small residual errors are found in precision dynamometer instru- 
metits; partly duce ‘to the resistance ‘temperature coefiicient of the copper — 
and aluminium windings; but more particularly owing to the self-heating. 
effect ‘of ‘the curreit in the windings on the contfol springs, . This article 
gives'an account of thé errors found in some instruments of this type and, 
the’method of compensating them. AUTHOR: 


“ALTERNATING CURRENTS AND: MAGNETISM, 

fora System of. Electric Currents in a Network, H. Nukiyama,., (imp. 
Acad. Téky6, Proc. 2. pp: 208211, May, 1926... In: English.)--Gives 
expressions for the complex instantaneous power between a periodic ¢.m.f. 
and a periodic current and for the vector power, which is the time average 
of the complex instantaneous power; derives a ring form. of 


vector power in electrical networks for periodic: currents. Obtains an 
important integral condition for the phenomena of. resistive, inductive 
and condensive frequency 


2955. Teonsions, Phenamena dua to Sudden Changes of Circuit Constants. 
T.. Hoashi. (Inst. El. Eng. of Japan, J..No,, 455. pp. 622-631, June, 
1926.)—-Heaviside’s expansion theorem for the calculation of the transient 
phenomena in an electrical system due to sudden changes in the electro- 
motive forces is.also applicable to the calculation of the transient 
phenomena which occur when. the circuit constants are changed suddenly. 


2956. Miniswisation of Magvetic and of ‘its "Effects. on the 
Magnetic Testing of Bars and Rods. E. Hughes. (Phil. Mag. 2. 
pp. 162-176, July, 1926.)—A modified form of the fliovici permeammeter 
is described in which the balance of magnetic potential is determined 
by a movable yoke. Experimental results are given showing that the’ 
magnetic leakage in a specimen under test varies considerably with the 
flux density and is dependent upon the disposition of the magnetisin 
coils, ~ Tests performed on mild steel and’ ¢obalt-chrome specimens indi- 
cate that the leakage is greatly affected by the permeability of the sample. 
The influence of the width of the search coil upon the accuracy of the 
magnetic testing is discussed mathematically. It is shown that a very 
VOL. XXIX.—A.—1926. BER 
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‘Showing the’ pefopmtage 
errors involved with tlie extended search-coil) for different jeakagessand 
HOw 
| 3957. Suppression of a Single by Resonant Civewits and 
ation Jy A, Strattoh. (Optical Soc.) Americas J. \ Rev. 
Ins6. July, 1926. Discusses the application of regener- 
ation to~the complete suppression of a single: frequency without at.) the 

same time’ greatly reducing the amplitude of the frequeicy which it,is 
desired to pass. Both tuned grid and tuned plate circuits are discussed, 
and a nuterical example is given showing the sizes of coils required to 
Ten‘diagrams are given. to 


2958. Change\of Temperature and Magnetic Induction of Steel in Tension 
and Compression Tests. Y.Kidani and R. Sasaki. (Imp. Acad. Tékyé, 
Proc. 2. pp. 212-213, May, °1926.. In English.)--Gives .curvés .shéwing 
the relation between load, extension, in ‘magnetic flux and tempera- 


of the opinion tat fash light may be thrown on the nature of the 
2959. Mystovasis and °K. Uiter, Physik, 
38. 1-2. 11a 72-93, 1926.)—It is shown that hysteresis is in general a 
problem and that reversibility and freédofit ‘from 
are tobe th same ‘This thesis 
2960. Structure ‘of the Atomic 
The Triplet in Iron. R. Forrer. (Comptes 182: 
Pp. } 1530-1532, June 21, 1926.)—Taking for iron aa'1706, 
I, is given by _ for a rectangular triplet. Ties 
if. 
‘Hence the atomic, magnet of iron 
is.very, probably a rectangular triplet. This yiew offers a simple explana- 
tion of the almost right-angled cycle, given, by electrolytic iron deposited 
in a magnetic, field... The three elements are, inclined at equal angles to 
the. field, and,at a certain unique field value are all reversed. 
considered that the approach of the. components. of the magnetic mul 
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large error ‘in the determiziation of the: magnetising: force; for .a given. | 
flix/density may be involved if the search evil is narrow, whereas, with 

a search coil extending over the length of the bar under test the error . 

| 

| 

| 

of steel’; similar measurements were made in compression tests. A poimt | 

| of minimum ‘temperature was found in the tension tests, and a noticeable 
point where the temperature slope altered in ‘the compression’ tests Vv 


opposition to the conclusions of and Wurmser, s 
et, \ molecular frac n of a 


193968. -Adsonption:; isotherms: and Ay 
condensation ” | theery is- found. inadequate. |.In particular, 
“predicts temperature: coefficients much: greater than those, observed. It 
therefora* be supposed! Ahat alk; adsorbed. molecules, are.. 
‘attracted by ‘the adsorbent.» The; conditions. are, discussed underw 
the action of forces. which ame continuous, functions, of the, distance, 
‘nevertheless give to) potentials .which) are discontinuous, functions. 
‘the voluase! ocewpied by the adsorbed gas, explaining, breaks obseryed 
in. the isothérms at saturation which suggest the, appearance of a new 


‘application of, the, equation of Clausius and, Clapeyton to 


igive-the relation between heats of, adserption.and slopes,of. the. isosteres 
‘is 4Ound\ te be: valid -withim a few cent.,,and,an explanation.of 
residual disorepanty: is -offered,:. It, is. concluded, that, for unsaty 
systems | the! earlier conception of the heat) of adserption as, a heat 
gompression is erponeous, but.that. the heat,is to be considered as repre- 
‘senting done by the attraction of the adsorbent togethen with 
‘the ordinary latent heat.of condensation., The.evidence for the existence 
Ofia high pressure due tol adsorption is found incapable of being reconciled 
the idea! that»the adsorbed: liquid obeys ordinary equation of 
‘state. it is conc.uded that the liquid must be thonght,of as { 


undamentally 
ihstate as: with.ordinary solutions... [See. 


Platinum Black. Bentom?* {Am. 
1860-1861) July, 1926.)—At 25": and@ 
and carbon monoxide ‘are: adsdrbed'to equal 
‘black, 


‘adsorption ‘of ¢arb 
: fend of Would increase. questionableewhethér 
xypen finally equal that's the ‘other two-gases, but 
‘the. Clearly’ y-withe the view that they 
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_ 2964. Absorption of Iodine by Various Substances. A. Lottermoser 
and L. Herrmann. (Zeits. phys..Chem. 122. pp, 1-27, July 20, 1926.)— 
The absorption of iodine by basic lanthanum acetate from solutions con- 
taining also potassium iodide iodide proceeds 1 in accord with adso n isotherms. 
The diminishes as'the age of but 
absorption of iodine prevents further ageing, although a sudden 
diss surface May occur by electrolytic action at. the moment 

orption. The potassium iodide is taken up to only a Sslight’é 

‘The absorption of iodine’ by gliadin follows a similar course, but is increased 
as.a result of swelling; the ‘Process is, however, teversible: ‘The’ results 


Lenher. (Chem. Soc., J. pp. 1785-1792, July, 1926.)—The properties 
of the thick film of water which is known to be held on a'giass Sutface ‘are 
investigated by measurements of the change of pressure with temperature 
‘of the vapour at constant volume given by varying!amounts of water, 
the internal surface of the constant-volume vessel, consisting of a@,quartz 
tube; being used as the adsorbing surface. The decrease:of free energy 
+ AF of water between the liquid state and that in an. adsorbed film: 
 calctilated from’ the usual ‘equation — AF RT log (p/p), where, p. is 
the pressure of water-vapour in equilibrium with liquid water at, T° and 
‘p is the equilibrium pressure of the adsorbed film at: T°... It is found 
that the adsorption does not become of relatively great magnitude aantil 
the saturation ‘pressure is nearly reached. .Itis concluded. that: the first 
effect, starting with a perfectly clean surface and low values of the pressure, 
is to build up a primary unimolecular gas layer as the pressure of the 
‘vapour increases. At a'certain valae of the pressure the unimolecular 
gas layer begins to “ liquefy ” and increases without increase of p. ‘When 
‘process is completed, the adsorption increases with renewed (increase 
of p, and we now have the’ formation of the film of multimolecular thick- 
‘ness. The isosteric heats of adsorption are: calculated: from the change 
of adsorption pressure with temperature and, on silica and platinum, are 
estimated to ‘be of the same order of magnitude as the corresponding 
heats’ of condensation ‘to liquid water in bulk. These values do not. apply 
‘to the region of adsorption of the unimolecular layer. It is highly, pro- 
bable from the great stability of the primary film that the heat of adsorption 
J. N. P. 


(2966. Origin of sthe Charge on Colloidal Particles.. B Oakley. 
Phys» Chem, .30.: pp. 902-916, July, .1926,)-—The sheary of, surface 
ionisation: is developed so as to furnish an explanation of the electrical 
charges occurring in colloidal particles. Combination of the equation for 
the: Donnan. ionic equilibrium with that expressing the dissociation | 
weak acids-or bases leads to an extension of Loeb’s views (“‘ Proteins and 
the Theory of Colloidal Behaviour,”), which supplies a rational explanation 
‘of the. general, behaviour, of .colloids. towards. acids, bases and salts. 
The, results of; Bradfield’s, work on, the , behaviour. of. suspensions of 
[Abstract 1679. (1923)] agree, closely , with those. predicted by the 
‘above theory, which. also. permits, of rational deductions being’ made as 
to the nature of the electrical double layer of colloids... The present method 
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(JePhys. Chem, 30. pp;.992-1000, July;,1926.)-—A survey of recent studies 
of emulsions demonstrates. that much of the original evidence for. the 
“oriented wedge ’’ theory of emulsions has, not been.confirmed,,.It, is 
suggested that insufficient attention -has been. paid to the mechanism. of 
emulsion formation; Emulsification by shaking; mixing, etc., is regarded 
.a8 Consisting of two stages: (1) pulverisation of both phases into lamellz 
and drops; and (2) coagulation of the drops of one or both phases: The 
_ degree of dispersion and the phase relations of an, emulsion are ‘the net 
results:of these two opposing processes. , An emulsifying agent protects, 
‘to @ greater or less extent, the drops of one phase already formed in the 
‘pulverising stage from reuniting, while permitting,the coagulation of. 
drops of the other phase to form the dispersion medium, The stabilising 
effect is probably due to the formation. of.a film at the interface, but, the 
character of this film is incompletely. understood., Examples. are. given 

2968; of, the. Debye-Hidchel.. Theory af ‘Strong Electrolytes. to 
Concentrated Solutions. Gronwall and. V..K. LaMer,..; (Science, 

P:, 122,. July 30, 1026.)—-In deriving an, expression for, the electrostatic 

energy of a. solution, the dielectric|constant is no.longer, assumed to 
be independent of the concentration. Methods are developed for calcu- 
lating from experimental data (freezing-point and vapour-pressure lowering, 
electromotive force; solubility) not. only the,free energy term referred to, 
but also the ionic radius. and the change,in the, dielectric constant with 
changing concentration... It is found thatthe ionic radius and the dielectric 
constant, vary fapidly with the temperature, Moreover, at any. fixed 
temperature, but with increasing concentration, the dielectric constant 
begins by decreasing, much more, (from 50 to 100, times) rapidly than 
Hiickel’s expression indicates. It soom reaches a minimum, and _ starts 
to increase more. slowly, until in, very. concentrated solutions it is con- 
siderably larger than; in pure water. It is, also found that certain sal 
forinstance, potassium nitrate>do, not conform.to the theory,, the probab 
explanation being that in addition to its electric charge the. NOs ion, also 


2969. Points. ‘Salt im ‘Solvents. 
™ W. Lucasse and J. McA, Harris, Jr. .(J. Phys,.Chem, 30. pp. 930- 
38, Jul uly, 1926,)—~The results of this,investigation indicate that, even 
dissolyed,..a. measurable. change, takes, place at the transition 
‘points ; of salt hydrates. Values of the transition points. are given for 
certain salts from a study of the resistance-temperature curves of théir 
solutions in aleohol,: The results were. obtained by calculating the inter- 

970, "Sedementation, Hysteresis, B.  (Zeits, phys. Chem, 122. 
PP. 137-188, July 20, found that the precipitation. of 
. XxIx.—A.—1 
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colloidal solutiéns' took place with ‘different velocities; depending upon 
whéther the colloidal solution was mixed with the precipitant ‘and’imme- 
diately centrifuged or whether the mixture was allowed to stand for a 
‘Tong°or Shoétt time after prepafation. In some ‘cases the Velocity was 
ititreaséd, iri others it was found ‘to detreasé) ‘anid! after'a considetable 
intervalof time ‘the. velocity ‘reached a definite value)’ “inixtures 
investigated were starch’ and copper damnionium hydroxide and starch 
‘and sodium hydrate; ‘bipod dlbamin and alcohol; the ‘cdtickntrations 


stem) Honda: (Tolioku Univ., “Reports, 15. “pp. 247-260, 
1926. In English. “Report No. 122 the Research’ Inst: for 


“Thi, Stéet ‘and other’ the ‘nature of’ this line)” ant - 


‘eonchidés that for low’ ‘carbort iconéetitration there are’ really two" hori- 
zontal lines about°20° apart, 6ne due to'ferrite and the other to austenite. 
attual observations ‘cannot! be expected to bring this out. - For low 
carbon’ contefit the effect of the fefrite is greatest and ‘for ‘high tarbon 
content that of the austenite ; the result is that the combined Ag curve 
slopes downwards towards the lower horizontal line. These lines do not 
indicate change’ of phase and are therefore shown! in “the diagram as 
dotted lined?! considers that a+fron has ‘a body-centted cubic 
lattice and cubic lattice. 


2072, Havtness Diffortit Sirctines ‘Steel. ‘Kv Tamara: (Inist. 
and Chem! Research, "Tdley6; Sci. Papers ‘No. 67: ‘pp.°26—44, July, 
1926. In ish}The hardness of ‘constituents of carbori steels was 
‘thedstired Ipboratory by’ an’ indentation ‘method.’ “The 
in brackets after each Constituent ‘are the Brinell ‘hardiess : 
austenite (165), cémenitite (640, ificreased to 820 Wheh Subjected to internal 
(720), sorbite (270), troostite (400)! felative 
amounts of' carbon and manganese required’ to give an austenite structure 
“On” ‘have been determirnéd; ‘and ‘the hardness of such 
182. Increasing ‘the temperaturé of a steel of ‘austenite 
(Mit;'9-63 % ; C, 0°93 %) decreases the hardness to a 'miniifium 
‘at '300°> from “which point’ it increasés to’ & maximum at'600°. ‘In’ an 
‘Austerlite nickel steel (Ni, 26-73%: C, 0-42 %) there is a — 


hardness at 450° and a maximum at 630°. It is considered t the- 


‘maxima at with the “blue shortiess steel. 
‘The tiarditess' of carton steels, ‘waterquenched ‘from 900°, “it it 

carbon up’ "and then diminishes’! The change 
of Hatdness ‘with ‘tempering’ was determined in’ a‘ Watet- 


ts. f. ¥8° pp? 143-148, May, 
cdnstitutions gram’ of the above system ‘has 
ES go observations on the cooling of forty-five alloys. The soowing 
properties havé‘alko found’: Brinetf hardtiess® Vimit of 
‘propértinality, breaking Phey "tone 
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with the.alloys in three states, viz. annealed, quenched and cold-rolled. 
The results are given in a series of tables. It should be noted that no 


Lind,. (Science, 64. pp. 1-6, July 2, 1926. Paper read before the Am. 
Chem. Soc,, March, 1926.)——-The chemical activity of the ions is expressed 
by the term M/N or yz, where M is the number of molecules reacting and 
N the number of ion pairs formed in unit time. The proportionality 
factor yt varies for different reactions from about 0-5 up to about 20 with 
a, marked peak in the region of 2 to 6. The following general velocity 


| 108 


and Po the initial pressure. Ep is the initial quantity of radon, k is a 
constant which changes with the shape and volume of the container. 
In the formation of ozone from oxygen the value of M/N is approxi- 
mately unity. The results are given in detail of measurements made on 
the synthesis of water by a-rays of radon, The, average value of M/N 
is found to be 3-85 and is independent of the ratio H,JO,, which demon - 
strates, as with other reactions, that the ions of either components are 
equally efficient in producing chemical action, and the reaction mechanism 
and ionic efficiency are independent of the reaction mixture, . A probable 
mechanism which is suggested assumes the formation of a stoichiometric 
cluster of the Besa tty ap (Hg . Og . Hg)* to be formed around a positive 
ion either Of or Hg and a similar cluster (Hg . OF ..H¢).,to, be formed 
around a negative Og ion. The positive and negative clusters finally 
recombine to give 4H,O. Similar mechanisms are deduced for ‘the 
oxidation of CO and CH,. The positive cluster is in each of these instances 
ited to the value of 2. With unsaturated nerilginr ee of carbon the 
usters are larger. J. ‘N. P, 
2975, Active Nitegen, ‘Parts Ix Its and Heat of Formations: 
E. J. B. Willey and E. K. Rideal.,, (Chem. Soc., J. pp. 1804+1812, 
July, 1926.)—Active nitrogen is prepared by causing the gas which has 
been freed from oxygen to traverse, pressure of 10mm., a tube 
through which a powerful electric discharge is passed, and is led into a 
calorimeter in which either nitric oxide or air are also admitted: With 
nitric oxide the reactions brought about are expressed as follows: 
Ng (active) + 2NO—> Neg + 0g +E +,43,120 cals. 2NO + Og-—> 2NOqg, 
where E is the heat of activation of nitrogen and 43,120 is the heat of 
decomposition of NO. The gases are led from the calorimeter through 
a U-tube cooled in liquid air, where the NOg is slowly formed, condensed 
and afterwards estimated. A mean value of 43,800 cal./gm. mol. is 
obtained for the heat of activation of nitrogen. In a second method 
- deactivation of the nitrogen is brought about in the calorimeter by the 
catalytic action of the air, and the heat value aOR i 
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to be 41,200.cal.jgm. mol.; the mean of the two values being 42,500 
caljgm. mol., corresponding to an energy level of about 2 volts.’ It’ is 
concluded that active nitrogen is nitrogen in. a’ metastable molecwlar 
form. The value is obtained on the assumption ‘that ‘active’ nitrogén 
can activate only one molecule of NO during its reversion to the normal 
form: The view that the energy content of active nitrogen'is moré than 
40,000 but less than 90,000 cal./gm. mol. is supported by a consideration of 
the minimum chemical critical energy increments or energies of activeaion 


and I, Rehren. (Zeits« f., Physik, 37.-7-8.-pp. 529-538, 1926.)—Wheh 


a mixture of water-vapour molecules and mercury molecules is radiated 
upon by the resonance lines of Hg there is, under shocks of the second kind, 
a displacement of the dissociation equilibrium of the water-vapour mole- 
cules ; the proportion dissociated is increased. The same new equilibrium 
is reached when a mixture of water-vapour and oxygen molecules is sub- 
jected to shocks of the second kind. The products are all condensed 
(except pure hydrogen) by. liquid air. From thermochemical data,it 
follows that the dissociation is 
as a halogen... oA. D. 


The of Oxygen. H. Senftleben, 4. 
site 37. 7-8. pp. 539-547, 1926. ws the data. of the preceding 
investigation the energy is calculated which is required for the break-up. of 
combinations of alkali hydroxides and of water, both into atoms and into 
ions. Grimm’s law for the displacement for elements..at period-ends 
through reception of H-atoms is confirmed [see Abstract 35_(1926)],.and 
Hund’s results [see Abstract 1558 (1925)] are also confirmed. From these 
the electronic affinity of the oxygen atom for the two electrons token 
up can be computed. The work of separating a first-electron is negative ; 
that of separating a second iis positive ; the aggregate electronic affinity 

is null or feebly negative according to the value, of the ‘dissociation hea 


“APD. 


2978. Phenomenon of Valency. tin. (Sci... Assoc. 
Maharajah’s Coll., Vizianagaram, J: 2-4. pp. 114-119, May, 1 1926:)—It j 
suggested that pélar valency be termed ¢lectfostatic bond, arid non-pola 
valency simply valency. The” ionisation of substances yielding ion 
radicals is assumed to be caused by transference of electrons from ©: 
radical to another, ‘In such. cases it may be ‘supposed that the ‘group 
displacement law of Fajans and Soddy relating to the ‘expulsion of a 
B-particle from a radioactive element is applicable, so that the valency 
in the radical from which the transference of ‘the electrons takes place 
increases by one for each electron’ trarisferred ; also the valency in the 
radical receiving the electrons should decrease by unity for each 
received. These views are applied to furnish explanations of the behaviour 
of certain elements, In the formation of ammonium chloride the nittogen 
atom parts with one electron, and, having thus gained an additional valency 
bond, unites with the hydrogen atom of the hydrogen chloride, the ragga 
thus separated being taken up by the chlorine atom. _ Accordingly, the | 
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nitrogen. atom,in ammonium chloride,is consitlered to have four yalencies, 

“2975, ‘of Chemical, Combination, (Zeits, phys. 
Chem. , 121. 1... pp...456-462; June 30,, 1926.)—When a molecule is formed 
from..two atoms, three forms, of distribution of, the. linking electrons are 
possible :. (1; A.valency..electron. may pass entirely over to the, other, 


atom,,so, that. electrostatic attraction results ;,. polar linking, (2}One or 
several electrons 


of the one atom become common to the two atoms, so. 
that electric polarity is conferred on the molecule: semi-polar linking. 


(3) The: linking: electrons are derived, one-half from. the one and cthe 


second from, atom, the electric, polarity, being thus com> 

The .number,,of the linking electrons, with, this non-polar 
linking is necessarily even. It,is shown that for large and. important 
groups of compounds neither, the; polar nor the non-polar, conception. 
furnishes a.satisfactory interpretation of the being afforded. 


2980, Polanieation. af dient dn Compounds. E. 
Arkel (Zeits.. phys. Chem,:122. pp; 101- —112, 
July 20,..1926.)-—In {BHsg),, ¢H,.. methane or ethane halides, hydrogen 
appears to play the part.of a halogen, as in LiH,,etc. Comparison of 
am array of physical constants in homologous. compounds .confirms. this. 


po of. Dielectric Polarisation of Aqueous Soludions.. 
L, Ebert. (Zeits. phys. Chem. 122. pp. 28-38, July 13, 1926.)—With 
the help of the Lorenz and Lorentz mixture formula, a scheme is 
developed for the analysis of the experimental data referring ; to the 
dielectric) polanisation. of, aqueous solutions. For. the reciprocal action. 
between the dissolved molecules and the water, dipole.a relation is derived. 
which, for simple salts, has an absolute, magnitude and.a variability with 
> concentration such.as. would be expected... , For, “solutions of non- 
tes_.it is not possible to draw, any secure conclusions. concerning. 

the magnitude of the orientation, polarisation of the solute from the sense 
im which the dielectric constant changes during solution. In the eases 
considered: only probable minimum values for this magnitude may be 
deduced» from the scheme of analysis. It is found, for instance, that 
cane, sugar, although it depresses. the dielectric constant of water, must 
possess..am appreciable, dipole moment,, yery. dilute solutions of 
molecules of abnormally large are 
"2982. Order, ‘of of, Mangonsse, Trom, Cobalt and. 
Nichel from Amalgams.. A.S Russell, Evans, and. S..W.. 
PP: 1872-1881, July, 1926.)--The order of. 
removal..of. zinc, cadmium, , thallium, tin,. lead, copper, and. bismuth. 
from »mercury by oxidising agents is that to ‘be expected from the 


_ po itions of these metals in the normal potential series, whereas that of 


mamgaiese, chromium, iron, cobalt.and nickel is not. according to 
expectation 
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‘manganese, thallium, tin, lead, copper, chromium, “irom; 
bismuth, cobalt, mercury and nickel. The absolute ‘positions of 
manganese, chromium, iron, cobalt, and nickel are displaced towards 
the noble elements, but their relative order remains unaltered. The 
abnormal ‘behaviour of these elements is ascribed to a type of passivity, 
an electronic theory of which is put forward. The active state of these 
metals is ascribed to the «xistence of two electrons in the four-quantum 
_ Orbit of the atom, and the passive state to one electron in this orbit. 
T. HP. 


Series. A. S. Russell and S..W. Rowell. (Chem. Soc., J. pp. 1881+ 
1892, July, 1926.)—When acid solutions of tungsten and molybdenum 
salts are shaken with amalgams of different metals, the ions are mostly 
reduced only to the tervalent state, but a small part is reduced to the 
metallic state and may be identified by its catalytic action on the change 
2H —> Hz; a delicate reaction for the identification of tungsten im solu- 
tion is thus furnished. The catalytic actions of tungsten, molybdenum and 
platinum on the reaction 2H —» H, initiated by zinc amalgam in contact 
with sulphuric acid are similar and greater than those of palladium, 
chromium, manganese, cobalt and iron. The positions of tungsten and 
molybdenum in the normal potential series are approximately that of 
mercury. At roori-temperature chromium, manganese, iron, cobalt, 
molybdenum and tungsten pass into true solution in mercury to a small 
extent only, the solubility varying for the first five metals from 10-5 to 
_& x 10-5 grammes per gramme of mercury. The possibility of the 

T.H. 


2984, Method of Determining Numbers. 
Part V. A Constant-Current Apparatus. D. A. MacInnes, I. A. Cowper- 
thwaite and K. C, Blanchard. (Am. Chem. Soc., J. 48. pp. 1909-1912, 
July, 1926.)—A description is given of an apparatus involving a photo- 
- @lectric relay system which maintains a current constant to within 
0-02 to 0-03 % through a moving-boundary apparatus with a resistance 
steadily increasing during a determination. {See Abstracts 1778, 1774 
(1925).} H. P. 


(2985. Electrometric Study of the aus Forms of Morcuric Sulphide. 
M. Bourgeaud. (Comptes Rendus, 182. pp. 1619-1621, June 28, 1926.)— 
The red and black sulphides of Hg are studied in cells of the type 
Hg‘Solid Hg,Cl,, Saturated KCl:Saturated KCl in agar-agar: am, 
x HgS:Hg. With the red sulphide and a molecular solution of 
the e.m.f. at 18°C. is 0-7934 volts, the cell being reversible. With 
black sulphide the initial e.m.f. is 0-6098, growing, however, with gradual 

transformation to the red variety, to its appropriate value. The results 
obtained cannot be explained by means of Nernst’s theory. A me 
to account for the change from the black to the red variety is suggested. 
7 A. BOC L, 
2986. Electrokinetic Behaviour and Electrode Potential, L. Usher. 


(Je ‘Phys. Chem. 30. pp. 954—963, 
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Measuring the contact potential and thé ¢lectrocapillary behaviour of 
mercury in solutions of different uni-univalent electrolytes fail to indicate 
any direct connection between electrode potential and electrokinetic 
behaviour in the case of this metal. Comparison of the potentials of 
mercury in solutions of chlorides with, and without addition of hydra- 
zine show that, whenever the metal is brought into contact with such 
solutions, chemical action results in the production of mercurous, ions 
which are present at the interface in nearly the same concentration as if 
the solutions had previously been saturated with calomel. Flectro- 
osmotic experiments on the influence of potassium chloride on the 
surface charge of a diaphragm point to an initial adsorption of that ion 
which enhances the original charge, this effect being greatly reduced 


2987. Potential of the Blectvolde. W. Phys. 
Chem. 30. pp. 980-991, July, 1926.)—Measurements are made of the 
potential: of several varieties of Fein the cell Fe/FeCl,(aq_), 
containing no liquid junction. An iron amalgam prepared by ‘él 
lysis of a solution of FeSO,, using a mercury kathode, gives 0° 
the best equilibrium in 0-IMFeCl,. Finely divided Fe 
by reduction of Fe,Og gives a value 0-8088 volt. Potentials of 
Fe in water solutions are much lower than those obtained with the 6ther 
varieties. On measuring the potential between finely divided Fe and 
the annealed form in a water-free solution consisting of FeCly in'a fused 
eutetic mixture of LiCl and KC? little difference is found between the 
activity of each. The differénce in water solutions is attributed to 
passivity of compact Fe in contact with water. From the measurements 
made, the most probable value of the normal electrode potentials of Fe 
is estimated at 0-4413 volt. Measurements made on the equilibrium 

A. B: L. 


i 


Alcohol. ‘CG. Drucker and R. Schingnitz. (Zeits. phys. Chem. 122. 
pp. 149-169, July 20, 1926.)—E.m.f. measurements are made of the 
following chains in'an ethyl alcohol solvent :— 


Ag/AgCl. Licy/Licl. AgCl/Ag; ‘LigHig/ Lich 
“Ag/AgBr . NaBr/NaBr AgBr/Ag; Na,Hg/NaBr . AgBr/Ag. 


Measurements are made of the apparent molecular weights by raising the 
boiling-point at 35°:C., the pressure being about 100 mm., and transi- 
tion numbers are determined by the migration method and from the 
e.m.f.. of concentration cells. -Divergencies' are found in the’ degree of 
dissociation as estimated by conductivity, osmotic effects, and e.m.f.’s. 
The highest dissociation values are given by. the boiling-point method 
and the lowest by the e.m.f. method. The results indicate that marked 
solvation occurs even in dilute solutions. The limiting concentration 
values for the ionic mobilities at 26°C. are determined for the 
ions H*, Na‘; Cl’, and Br’. By an em.f: determimation in» an 
alcohol solution of NaCiOy the solubility product of AgCl is estimated 
VOL, XXIX.—a.—1926. 
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tobe: 4.x 10718; The introduction this:.yalue im) the,,.chain 
Cl.. AgCYAg/AgCl. A gives a. large. difference from 


value. departure ire ‘is obtained with the | 


tion occurs with _N.P 
2989. Passage of Current in Solid. Cells, P. (Comp' 
Rendus, 182. pp. 1335-1337, May 31, 1926, )—The author remarks. about 
polarisation effects which appear. when currents. are 
2990. Effect Alternating The’ Polarisa 
Cell Zine-Sulphuric Acid-Carbon. Part II. High-Fre 
Current. A, J.. Almand,and H. C. Cocks, (Roy. Soc., Progy<112. 
pp. 252-258, Aug. 3, .1926,)—High-frequency currents. have a very..con- 
siderable depularising action, on an, anode of, amalgamated zinc. 
solution containing free. acid, effect, as suggested, by Brown 
[Abstract being the, cause. of the,inoreased current output 
in the zincfsulphuric. acid/carbon cell,, Both éleetrodes contribute. to the 
polarisation, carbon; to .a,.much greater extent; than the, zinc. 
Whereas, however, low-frequency currents [Abstract 1262 (1925)] affect 
the zinc electrode to, only a small degree, whilst, materially decreasing 
the polarisation at the carbon, high-frequency currents are without any 
effect whatever on the carbon and profoqundly influence the zinc electrode. 
The depolarising action of the low-frequency, currents on the carbon 
electrode may be attributed. to the partial destruction. of the hydrogen 
charge. during the. anodic pulse, a reaction which is by no means 
instantaneous and therefore the more marked the ower. the, frequency. 
The effects at the zinc electrode are less easy to analyse [see next 
Abstract], but they do not appear to be connected with the disruption 
of a visible film of gas by means of a rapidly alternating electrical stress. 
There is no_ perceptible change in appearance of the gas-covered ; zinc 
anodes, when the cyrrent is. applied, and no change,,in. appearance or 
decrease in overyoltage at the carbon kathode under the same gircum- 
stances. Further, when the zinc is.immersed in a zinc sulphate solution 
under conditions which render possible diffusion of acid from the kathode, 
although both polarisation, of the anode and _ its rémoval by the high- 
frequency current are observed, no visible bubbixe, of gas hs the 


| 2991. Polarisation of Zinc Electrodes in Neutral and Acid Solutions 
of: Zinc Salts. by Direct. and Alternating Gurrents: Part Ai 
Alimand H. Cocks. (Roy. Soc:,; ‘Proc: 112; pp. 250-279, 
Aug» 3, 1926.)—Certain of the factors affecting ‘the phenomena of the 
polarisation of zinc electrodes {see preceding Abstract] are investigated. 
Results are given of measurements. at room-temperature of potentials of 
zinc sulphate solutions with amalgamated zinc electrodes in the absence 
and presence of free:sulphuric acid and with unamalgamated electrodes in 
neutral solution: Alternating currents, both alone and superposed on 
direct currents; were used and, im a few cases, direct currents | alone; 
the frequencies varied ‘between 50 and 11,00Q:' The 
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‘ména obsetved appear tb be dué to rethrdations in the actual electrode 


_ process, these retardations being closely cofinected with charges of atomic 

oxygen and hydrogen ‘in’ the ‘electrode surface layers. The results 
Rendus, 182. pp. 13401342, May 31, 1926.)—~In the preparation of 
glucinium by the electrolysis of a mixture of glucirium fluoride and an 
alkaline fluoride, the authors observed the formation-at the anode of a 
gas contairiing fluorine and carbon, In the present paper the composition 
of this gas is determined and the investigation extended to the com- 
pounds resulting from. the direct action ‘ef fluorine on the various kinds 
of carbon. In this manner a compound CF, has been prepared and its 
properties investigated. : The authors bs est, a newly discovered 
.y 2993. Electrolysis of Sodium Chrowiste’ with; a Kathode. 
: Stscherbakoff and O. Essin. (Zeits. Elektrochem. 32. pp. 396-399, 
Aug., 1926.)—Solutions ‘of sodium chromate are electrolysed in a vessel 
with a platinum anode and a kathode of mercury enclosed in a porous 
pot [see Abstract 2634 (19265)}...The potassium ions combine with the 
mercury to form‘an amalgam andthe chtomate ion is transformed to 
bichromate. As with the hydrogen overvoltage, the current yield of the 
process’ is increased by an increase in the current density, a lowering of 
temperature. and by increasing the salt concentration of the ssideriby tp: 
The complete conversion of the chromate into bichromate’ corresponds 
with the removal of one-half of the potassium ions, and beyond this 
stage polychromates aré formed. Curves giving the conductivity of the 
electrolyte plotted against the percéntage of the kations removed by 


electrolysis show that the conductivity increases with the proportion of - 


the potassium ions which are removed, and the cufves show a marked 
infléxion’' upwards at. an corresponding to 
NagCr,0}3. It is concluded that beyond this point no further polymers 


“9004. “Electrolytic Separation of . 


Acid Solutions. E. Miiller. (Zeits. Elektrochem. pp. 399-413, 
Aug.; 1926.)-——The reduction of the hexavalent to the trivalent chromium 
ion begins at an electrode potential of from + 0-7 to + 1-9 volt accord= 
ing! to the nature of the kathode..Qn making the potential more 
negative, the formation of a diaphragm of chromium oxides occurs at 
about + 0-3 volt, when the reduction of the hexavalent chromium ion is 
arrested on account of the impervious nature of the diaphragm to these 
ions. H ions, however, pass through and are liberated on the kathode at 
a potential corresponding to the overvoltage value of the kathode. At 
the higher potential of about — 0-7 volt, metallic chromium is deposited 


on the kathode. It is concluded that this occurs through a reduction of — 


the oxide of the diaphragm when the separation potential for the low 
concentration of Cr ions is reached and the diaphragm becomes conducting 
and allows the passage of the chromic acid, which is reduced directly to 
metal. It is concluded that with potentials more positive than * 0-3 
VOL. XXIx, —a.— 1926. 
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volt, diaphragms are formed by chemical action of the chromic. acid 
the kathodes are of platinum or other.metal,. but. not when of 
carbon, with which element electrolytic reduction of the chromic acid to 
the chromium ion occurs at a more positive potential. An investigation 
is made of the characteristic features of the current-potential curves of 
the periodic oscillations described by Liebreich and of the influence of 
certain anions such as SQ,4, which, when added to the chromic acid, 
_Jead to a charging of the diaphragm. The influence of these additions 
[See also Abstract 1640 (1921):] ENP. 


2995, Electrodeposition of RaD anil’ RaE. J. P. ‘McHutchison. 
(J. Phys. Chem. 30. pp. 925-929, July, 1926.)—The work of Hevesy 
on the deposition of radioactive isotopes of bismuth and of lead on 
metals when the metals are dipped into solutions containing their own 
ions has been extended by the author to the case of metals dipping into 
pure water. The isotopes of bismuth and of lead used were RaE and 
RaD respectively. It has been found that these isotopes are deposited 
on metals irrespective of whether the latter are more electropositive or 
electronegative than bismuth or lead. It has also been found that the 
ratio of RaD to. Rak deposited:om metals decreases with the increasing 
‘‘ electronegativeness ’’ of the metals, which is in qualitative agreement 
with Hevesy’s result for definite potentials. Aluminium and nickel, 
when boiled with pure neutral solutions of RaD and RaE, extracted 
RaE .practically pure, A re-determination of the half-life period of 
RaE has been made and the value 4-87 days obtained, in confirmation 
of Thaller’s value [Abstract 819 (1913)} of 4-85 days and of Fournier's 
value {see Abstract 316 (1926)] of 4-86 days. oA. B. 


2996. Electrolysis of RaDand RaE. J. P. McHutchison. (J. Phys. 
Chem, 30. pp. 1112-1115, Aug., 1926.)—V. Hevesy [see Abstract 1132 
(1912) and Phil. Mag. 25. p.. 390 (1913)} has shown that the extraction 
of radioactive elements by electrolysis of their solutions is possible 
when the e.m.f. employed is lower than the decomposition potential of 
their ordinary isotopes. Since no data were available as regards what 
extractions of Rab and. RaE would be obtained when. the e.m.f. and 
current density were arranged exactly as given for their isotopes, lead 
and bismuth, the present experiments were undertaken. The author 
concludes ‘‘ that it is not possible to extract RaD or E on ordinary 
platinum electrodes from nitric acid solution with the electrolytic condi- 
tions. required for the extraction of their isotopes, lead and bismuth 
respectively. Extraction becomes possible under these conditions if 
traces of lead or bismuth are present, but the active matter obtained on 
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